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PREFACE. 


The  excellence  of  the  series  of  monographs  issued  under  the  editor- 
ship of  Professor  Nothnagel  has  been  recognized  by  all  who  are  suffi- 
ciently familiar  with  German  to  read  these  works,  and  the  series  has 
found  a  not  inconsiderable  proportion  of  its  distribution  in  this  and 
other  English-speaking  comitries.  I  have  so  often  heard  regret  ex- 
pressed by  those  whose  lack  of  familiarity  with  German  kept  these 
works  bej^ond  their  reach,  that  I  was  glad  of  the  opportunity  to  assist 
in  the  bringing  out  of  an  English  edition.  It  was  especially  gratify- 
ing to  find  that  the  prominent  specialists  who  were  invited  to  co-op- 
erate by  editing  separate  volumes  were  as  interested  as  myself  in  the 
matter  of  publication  of  an  English  edition.  These  editors  have  been 
requested  to  make  such  additions  to  the  original  articles  as  seem 
necessary  to  them  to  bring  the  articles  fully  up  to  date  and  at  the 
same  time  to  adapt  them  thoroughly  to  the  American  or  English 
reader.  The  names  of  the  editors  alone  suffice  to  assure  the  profes- 
sion that  in  the  additions  there  will  be  preserved  the  same  high  stan- 
dard of  excellence  that  has  been  so  conspicuous  a  feature  in  the  original 
German  articles. 

In  the  present  volume  it  has  been  necessary  to  substitute  for  one 
of  the  German  articles  (that  on  "  Diphtheria")  an  article  by  an  Amer- 
ican writer,  owing  to  an  arrangement  made  by  the  German  author 
to  issue  a  translation  of  his  article  apart  from  this  series.  While  I 
regretted  the  necessity  of  this  change  very  much,  I  was  gratified  in 
securing  the  acceptance  of  the  task  of  writing  an  entirely  new  article 
by  Dr.  William  P.  Northrup,  and  the  readers  of  the  volume  will  feel 
that  the  substitution  has  entailed  no  loss  to  them.  With  the  excep- 
tion of  the  article  on  ''Diphtheria,"  the  articles  in  this  volume  and 
in  the  remaining  volumes  of  the  series  will  be  those  of  the  original 
German  edition. 

Alfred  Stengel. 


EDITOR'S   PREFACE. 


It  has  been  a  privilege  and  an  honor  to  assist  in  bringing  before 
American  readers  this  great  storehouse  of  modern  medicine.  It  has 
been  a  pleasure  to  become  intimateh'"  acquainted  with  Professor 
Jiirgensen's  article  on  measles,  bringing  out  so  fully  the  valuable 
Danish  records  of  the  Faroe  Islands  epidemic.  Never  before,  to 
my  knowledge,  has  so  well-digested  a  report  been  put  before  the 
reader.  Little  has  been  added  to  the  knowledge  of  the  essential 
causative  agents  of  measles,  scarlet  fever,  and  r5theln,  or  to  the  sub- 
jects of  diagnosis  and  symptomatology  of  the  diseases,  and  there- 
fore little  can  be  culled  from  recent  literature  to  bring  these  valuable 
articles  more  fully  up  to  date.  What  has  been  deemed  of  value  h^s 
been  added,  and  it  is  hoped  the  reader  will  find  in  this  book  a  store- 
house of  all  that  is  modern. 

The  article  ©n  diphtheria,  emanating  from  New  York,  presents  a 
consideration  of  intubation  and  croup  rather  fuller  in  detail  than 
most  authors  would  think  necessary.  Beginning  his  work  as  patholo- 
gist at  the  New  York  Foundhng  Hospital,  when  the  first  bivalve 
tubes  were  used,  and  having  been  associated  with  Dr.  O'Dwyer  at 
every  step  in  the  perfection  of  intubation  tubes,  the  author  has  ful- 
filled a  labor  of  love  in  presenting  a  complete  description  of  this 
aspect  of  the  treatment  of  diphtheria  as  a  memorial  of  appreciation 
of  his  colleague  and  friend,  Joseph  O'Dwyer. 

The  author  wishes  to  express  his  thanks  to  his  clinical  assistant, 
Dr.  Matthias  NicoU,  Jr.,  who  aided  in  collecting  and  analyzing 
literature;  to  Dr.  Henry  James  Prentiss,  Demonstrator  and  Instruc- 
tor in  Practical  Anatomy  in  the  University  and  Bellevue  Hospital 
Medical  College,  who  aided  in  the  preparation  of  illustrations;  and 
to  Mr.  E.  W.  Caldwell,  Director  of  the  Edward  N.  Gibbs  X-ray 
Laboratory. 

Finally,  the  author  wishes  to  join  the  editors  of  other  volumes 

in  acknowledging  the  courteous  and  liberal  treatment  of   both  the 

EcUtor-in-Chief,   Dr.   Alfred    Stengel,    and    the   publishers,   Messrs. 

W.  B.  Saunders  &  Company. 

William  P.  Northrup. 

57  East  79th  Street,  New  York. 
April,  1902. 
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DIPHTHERIA. 

BY 

WILLIAM  P.  NORTHRUP,  M.D, 


DIPHTHERIA. 


Diphtheria  is  an  acute  infectious  and  communicable  disease 
characterized  by  the  production  of  false  membrane  on  a  mucous  or 
abraded  skin  surface,  and  due  to  the  presence  and  proliferation  of  the 
Klebs-Loffler  bacillus  and  the  toxins  elaborated  in  its  growth. 

The  name  diphtheria  is  derived  from  the  Greek  di<peipa,  "a  skin 
or  membrane." 

The  very  voluminous  writings  on  the  subject  of  diphtheria  may 
logically  be  divided  into  four  periods : 

I.  From  antiquity  to  the  time  of  Bretonneau  (1821). 
II.  From  Bretonneau  to  the  discovery  of  the  diphtheria  bacillus 
by  Klebs  and  Loffler  (1883  and  1884). 

III.  From  1883  to  1890,  studies  of  the  Klebs-Loffler  bacillus  and 
its  relations  to  the  disease  toxins. 

IV.  Antitoxin  period  (1892  to  1901). 


HISTORY. 


Period  I. — ^The  first  accurate  description  of  diphtheria  recorded  is 
that  of  Aretgeus  of  Cappadocia,  about  50  a.  d.  This  writer  gives  a 
faithful  picture  of  the  disease,  describing  the  varieties  of  angina, 
benign  and  malignant,  and  calling  attention  to  the  possibility  of  its 
extension  to  the  respiratory  tract,  and  the  occurrence  of  death  by 
suffocation,  of  which  he  gives  a  remarkably  perfect  description.  He 
notes  the  frequent  occurrence  of  the  disease  among  children,  and  its 
prevalence  in  certain  countries,  notably  Egypt  and  Syria  (whence  the 
names  Syriac  and  Egyptian  ulcer).  Aetius  of  Armida,  in  the  sixth 
century,  noted  the  symptoms  of  paralysis  of  the  palate  (regurgitation 
of  fluids  through  the  nose,  etc.).  With  the  exception  of  Galen  and 
Cselius  Aurehanus,  who  described  the  disease  at  about  this  time,  httle 
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18  DIPHTHERIA. 

was  added  to  the  world's  knowledge  of  it  until  the  end  of  the  Middle 
Ages.  In  the  latter  part  of  the  sixteenth  centur}^  and  the  beginning 
of  the  seventeenth,  diphtheria  was  epidemic  all  over  Europe,  and  later 
invaded  America.  It  was  described  under  a  great  variety  of  names : 
Morbus  suffocans;  Morbus  strangulatorius ;  Garotillo;  Pestilential, 
Malignant,  and  Ulcerative  angina;  Gangrenous  ulcer,  etc. 

By  most  observers  the  angina  was  regarded  as  a  disease  distinct 
from  the  laryngeal  affection,  and  the  membrane  as  a  scar  formation. 
Home,  a  Scotchman,  in  1765  discarded  the  latter  theory,  and  regarded 
the  pseudomembrane  as  a  product  of  thickened  mucus.  Though  un- 
able to  recognize  the  relation  between  the  throat  and  laryngeal  lesions, 
he  studied  carefully  the  symptoms  of  the  laryngeal  involvement,  and 
classified  them  as  belonging  to  a  separate  disease,  to  which  he  gave  the 
name  of  "  croup,"  from  his  own  language.  Unfortunately,  he  placed 
under  this  head  the  various  conditions  now  recognized  as  false  croup 
and  laryngismus  stridulus. 

In  1773,  Samuel  Bard  described  an  epidemic  which  began  in  New 
York  three  years  earlier,  and  from  an  extensive  series  of  observations 
concluded  that  angina  and  croup  were  but  local  manifestations  of  the 
same  affection.  One  is  led  to  suspect,  from  the  description  of  the 
cases  included  under  the  name  of  diphtheria,  that  other  diseases,  espe- 
cially the  exanthemata,  were  confounded  with  it.  In  spite  of  similar 
views  set  forth  by  other  writers,  and  notably  by  Jurine,  of  Geneva, 
whose  work  on  the  nature  and  treatment  of  croup  won  the  prize 
offered  by  Napoleon  in  1807,  the  older  views  of  the  duality  of  croup 
and  pharyngeal  diphtheria  continued  to  be  generalh''  held,  and  it  was 
not  until  the  time  of  Bretonneau,  in  1821,  that  the  true  relations  of  the 
various  manifestations  were  fully  appreciated. 

Period  II  (1821). — In  1821,  Bretonneau  gave  to  the  public  two 
articles  on  a  disease  which  he  called  phlegmasie  diphtheretique,  or  in- 
flammation pelliculaire,  presented  before  the  Royal  Academy  of  Medi- 
cine of  Paris.  In  1826  a  further  study  was  contributed  on  the  same 
subject.  The  author's  conclusions  were  based  on  observations  made 
during  local  epidemics  and  the  results  of  autopsies,  and  were,  in  brief, 
as  follows :  That  croup  was  but  an  extension  of  the  disease  known  here- 
tofore as  malignant  or  gangrenous  angina.  That  the  process  was  not 
a  gangrenous  one,  the  membrane  not  having  the  nature  of  a  scar,  but 
being  made  up  of  fibrin.  The  disease  was  regarded  by  the  author  as 
a  distinct  entity,  morbide  sui  generis,  and  not  to  be  confounded 
with  other  pseudomembranous  affections  or  with  what  he  called 
laryngismus  stridulus.     To  this  malady  he  gave  the  name  of  diphthe- 
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ritis,  and  he  regarded  it  as  contagious,  although  he  was  unable  to  pro- 
duce it  in  animals. 

Trousseau  later  elaborated  the  \dews  of  his  master,  and  gave  the 
present  name,  diphtheria,  to  the  disease  as  better  describing  a  general 
constitutional  affection,  and  one  capable  of  causing  death  not  only 
mechanically,  but  by  a  systemic  poisoning.  The  membrane  was 
regarded  by  him  not  as  a  primary  lesion,  but  as  a  result  of  infection. 
Finally,  his  explanation  of  the  cause  of  post-diphtheritic  paralysis  and 
albuminuria  accords  well  with  modern  views. 

The  early  studies  of  Virchow  and  his  pupils  again  tended  to  confuse 
the  subject.  They  recognized  three  forms  of  inflammation  on  mucous 
surfaces:  (1)  Catarrhal;  (2)  croupous;  (3)  diphtheritic.  Croupous 
inflammation  was  regarded  as  a  superficial  process  with  a  greater  or 
less  production  of  young  cells.  Diphtheria  was  regarded  as  a  true 
interstitial  process  affecting  the  submucous  laj^ers,  the  diphtheritic 
exudate  continualh^  necrosing,  and  properly  described  as  gangre- 
nous. The  fallacy  of  these  conclusions  was  only  cleared  up  by  bac- 
teriology. From  this  time  to  the  discovery  of  the  diphtheria  bacil- 
lus a  great  deal  of  work  was  done  on  the  pathology  of  the  disease  by 
many  different  observers,  notably  by  Virchow  and  his  pupils,  Wright, 
Cohnheim,  and  Peters,  especially  as  to  the  nature  and  mode  of  forma- 
tion of  the  membrane,  and  by  Oertel,  Babes,  and  many  others  on  the 
remote  pathologic  lesions  of  the  disease. 

Period  III.  Discovery  of  the  Diphtheria  Bacillus. — This  period 
dates  from  the  discovery  of  the  diphtheria  bacillus  by  Klebs  and  its 
later  confirmation  by  Loffler  (in  1884).     (See  Bacteriology.) 

Period  IV.  Antitoxin. — ^This  period  dates  properly  from  1892, 
when  the  plea  for  the  treatment  of  diphtheria  by  inoculation  was  pre- 
sented to  the  Congress  of  Budapest  (Comptes  rendus)  by  Behring, 
Kossel,  and  others  (see  Antitoxin).  From  that  time  to  the  present 
day  great  advances  have  been  made  in  the  production  of  antitoxin,  in 
its  greater  concentration,  in  the  knowledge  of  the  proper  dosage  and 
of  its.  value  as  an  immunizing  agent,  so  that  to-day  diphtheria  may 
be  regarded  as  the  disease  of  which  we  have  the  greatest  knowledge 
■as  to  causation,  clinical  symptoms,  treatment,  and  prevention. 


ETIOLOGY. 

GEOGRAPHIC  DISTRIBUTION. 

No  country,  so  far  as  known,  is  free  from  the  ravages  of  diphthe- 
ria. It  extends  from  the  far  North  to  the  Tropics;  it  occurs  at  high 
latitudes  as  weU  as  in  low-lying  countries,  on  the  coast  and  far  inland. 

According  to  many  observers,  the  disease  is  found  more  generally 
distributed  in  the  Northern  Hemisphere  than  in  the  Southern.  The 
epidemics  in  the  latter  are  often  characterized  by  sudden  appearance, 
rapid  spread,  and  as  sudden  subsidence.  Statistics  and  reports  from 
southern  countries  are,  however,  so  often  incomplete  that  exact  de- 
ductions in  regard  to  the  occurrence  of  the  disease  there  are  not 
satisfactory. 

MODES  OF  INFECTION. 

In  cities  the  disease  is  endemic.  The  number  of  cases,  as  well  as 
the  virulence  which  characterizes  them,  varies  from  year  to  year.  In 
country  places  and  villages  it  occurs  usually  in  the  form  of  distinct 
epidemics.  Occasionally  it  occurs  sporadically.  To  the  best  of  our 
knowledge,  one  case  of  diphtheria  is  always  due  to  infection  directly 
or  indirectly  from  another.  The  various  conditions  under  which 
the  diphtheria  bacillus  may  live,  often  for  many  months,  affords  an 
ample  explanation  of  the  isolated  cases  which  are  often  so  puzzling. 
Undoubtedly  the  most  frequent  method  of  infection  is  by  the  inspira- 
tion of  the  air  of  rooms  infected  by  discharges  from  the  nose  and  throat 
of  diphtheria  patients.  Direct  infection  may  also  occur  from  a  diph- 
theria patient  by  coughing,  sneezing,  and  kissing.  Mild  cases  of  diph- 
theria, diphtheria  germs  in  the  throat  without  symptoms,  cases  of  so- 
called  "catarrhal  diphtheria,"  often  not  diagnosed  as  such,  and  the 
more  chronic  cases  of  diphtheria,  especially  rhinitis,  are  much  more 
frequently  responsible  for  the  general  spread  of  the  disease  than  the 
severe  cases  in  which  proper  precautions  regarding  isolation  and  dis- 
infection are  taken. 

Indirect  infection  may  occur  from  the  use  of  various  utensils  em- 
ployed by  the  diphtheria  patient;  also  from  towels,  handkerchiefs, 
bedding,  clothing,  furniture,  wall-paper,  toj^s,  and  books.  The  hands 
and  clothing  of  physicians  and  nurses  in  attendance  on  diphtheria 
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cases  are  undoubted^  a  frequent  source  of  infection.  The  massing 
together  of  children  in  hospitals,  institutions,  and  schools  is  often 
the  means  of  spreading  the  disease  not  only  among  these  children,  but 
among  other  groups  with  wliich  they  come  in  contact.  In  this  con- 
nection the  following,  taken  from  the  Bulletin  of  the  New  York 
Board  of  Health,  is  of  interest : 

''It  has  been  the  practice  of  the  Department  to  plot  upon  a  city 
map  the  location  and  data  of  every  case  of  diphtheria  in  which  the 
diagnosis  has  been  settled  by  bacteriologic  examination.  After 
several  months  the  map  presented  a  very  striking  appearance.  Wher- 
ever the  densely  settled  tenements  were  located,  there  the  marks  were 
very  numerous,  while  in  the  districts  occupied  by  private  residences 
very  few  cases  were  indicated  as  having  occurred.  It  was  also  appar- 
ent that  the  cases  were  far  less  abundant,  as  a  rule,  where  the  tene- 
ments were  in  small  groups,  than  in  the  regions  of  the  city  where  they 
covered  larger  areas.  At  the  end  of  six  months  there  were  square 
miles  in  which  nearly  every  block  occupied  by  tenements  contained 
marks  indicating  the  occurrence  of  one  or  more  cases  of  diphtheria, 
and  in  some  blocks  many  (15  to  25)  had  occurred. 

"As  the  plotting  went  on,  from  time  to  time  the  map  showed  the 
infection  of  a  new  area  of  the  city,  and  often  the  subsequent  appear- 
ance of  an  epidemic.  It  was  interesting  to  note  two  varieties  of  these 
local  epidemics:  in  one  the  subsequent  cases  evidently  were  from 
neighborhood  infection,  while  in  the  second  variety  the  infection  was 
as  evidently  derived  from  schools,  since  a  whole  school  district  would 
suddenly  become  the  seat  of  scattered  cases.  At  times,  in  a  certain 
area  of  the  city  from  which  several  schools  drew  their  scholars,  all  the 
cases  of  diphtheria  would  occur  (as  investigation  showed)  in  families 
whose  children  attended  one  school,  the  children  of  the  other  schools 
being  for  a  time  exempt." 

Milk. — Reports  of  epidemics  traceable  to  infected  milk  appear 
from  time  to  time ;  and  when  we  consider  that  milk  is  such  a  favora- 
ble medium  for  the  growth  of  the  bacilli,  and  that,  too,  without  an}^ 
observable  change  in  its  appearance,  there  seems  to  be  good  ground 
for  the  belief  in  the  occasional  occurrence  of  this  method  of  in- 
fection. Thus,  Kober,*  in  an  anatysis  of  36  epidemics  of  diphtheria 
attributed  to  the  milk-supply,  states  that  in  13  there  was  evidence 
that  the  disease  prevailed  at  the  dairy.  In  these  instances  the  milk 
was  handled  while  the  patients  were  ill  with  diphtheria.  In  12  there 
were  inflammatory  conditions  of  the  teats  and  udders  of  the  cows. 
*  Am.  Jour.  Med.  Set.,  May,  1901. 
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"Si 

ccurred  in  scattered  houses, 
iphtheria  among  consumers  of  a  cer- 
tain milk.     The  well  at  the  dairy  con- 
tained an  excessive  amount  of  sewage. 
After   closing  the  well  there  was  no 
more  diphtheria. 

arly  in  December  diphtheria  occurred 
in   house  next  to  the  dairy,  the  privy 
of    which    was    .separated   only   by    a 
partition    from    the    room  where    the 
milk  cans  were  washed. 

a     j3 

1  1 

>e  epi- 

rom  a 
found 

.2 

1 

vaded 
ntam- 
cows 
farm, 
leria. 

P3 

^    .-S 

III 

02 

01 
1      :^ 

^2  g^ 

a)  03        ^ 
eO  ^-a 

2  "" 

■^  O 

3  ^ 

03        C  b 

m      .-1. 

c  g 
OJ3 

Si 

c3-- 

a.2 

c3  (B 

c  o  c  *j  ■is 

1^.2  a^ 

.2   ^  K~  aj  .13 

S  S  1  >  3  -^ 

g   ^g      c   =s 

o   „  0-=-^   >> 
■♦J  ^o^      r;    o 

OP                H 

S     S 

CQ     H 

H 

H  H            CQ 

iSHaaaxvjj 

jnil^[    ani 

0 

O    0                      S 

►2      2 

o; 

o  o             S 

9XOWV  x.viasaHj^ 

"A 

is  ^                ■^ 

^     ^ 

>^ 

>^ 

12;  iz;         >H 

asvasiQ  aHi  sVjV\^ 

•SHivaQ 

■      ■                        lO 

CD 

■       lO 

CO      •                   (N 

■mii\[  aaioa.i 

s;    « 

CO      o 

CO 

t^  lO              CO 

-Ni  ao  saaHxiHQ; 

lO 

^    : 

2    <^ 

^     I> 

IM    CO                    ■* 

ONOWV  sasvQ 

>o 

to      . 

O 

s    - 

Haawn^    iviox 

05 

O      ■                     CO 

2    '^' 

CO 

^1                       ^ 

03 

^ 

a    >o 

o 

CO- 

Tt< 00                 CO 

03 

CO                i3i 

LO 

t~  t~                  t> 

IC          t> 

>        CO 

X      <» 
"       CD 

00 

•*  r-              00 

^ 

00   00                        00 

CO          X 

^  •*              1-1 

._- 

CO  CO                  CO 

3       t^ 

n      00 

1^"    S£ 

00       <» 

"3 

-H-Tf-            a 

^ 

CO  00                  00 

00       ^ 

00  00               K 

w 

00   00                        00 

H 

CO 

^              ^ 

:       bi 

m 

u_," 

e 

00 

r     a 

a 

-    ;             iJh 

s 
1 

00 

1-5    1-5                            1-5 

2     ^ 

^   .5 

O 
T3 

44       0 

tf 

^ 

•d  -3                  "^ 

5    "^ 

2     N 

ll 

ms          s 

"     ^o 

c3 

J3    . 
c3  " 

*-5  -^ 

>A 

mm            m 

p^    m'^ 

m-^§ 

mm         z^ 

bjD 

(3 

o 

B. 
1^ 

u 
o 

-s  g       i 

11                  ^ 
O  —                   3 

"O  -3                ^ 

tf 

(ll 

§  c^            m 

fU      o 

5 

►^ 

£■ 

h 

•c 

fej 

i 

^ 

3                          ^ 

d 

o 

o 

o 

a 

0±?   m 

g    ^ 

Is       1 

•a 

-3   S                         »> 
O     c3                        ^ 

2     S 

t.    O                    M 

3  •-.            ::: 
02  O              W 

Sco 

si 

ti   i 

M 

cJ              ^ 

00  00 

3 

3 

3 

.2?                  3 

-hOO 

< 

<!     _o 

<i; 

Q            "-s 

i 

o    r 

S2            2 

OScDricO 

o 

o 

go               S 
■-1       CO              CO 

j-i 

00 

00        CO 

05 

O^               /,,°* 

>  S. 

'C                       6 
o.                      <u 
-5                  Q 

r       goo 
1       ^" 

£00 
1-5        C 

CO 

> 

,00 

01  o           g 
QO           >^ 

ETIOLOGY.  23 

The  latter  condition  the  author  regards  as  probably  of  streptococ- 
cus origin.  The  difficulties  surrounding  the  positive  proof  of  milk  in- 
fection in  epidemics  of  tliis  kind  are  necessarily  very  great,  for  during 
the  prevalence  of  an  epidemic  of  diphtheria  in  a  rural  community 
those  who  handle  the  milk  are  quite  as  likely  to  harbor  diphtheria 
germs  as  those  to  whom  it  is  sold;  and  unless  the  presence  of  the  diph- 
theria germs  is  shown  not  only  in  the  throats  of  those  about  the  dairy 
or  farm,  but  also  (and  this  must  necessarily  be  a  difficult  task)  in  the 
milk-supply,  the  latter  cannot  fairly  be  condemned  as  the  source  of 
infection. 

The  table  on  page  22,  compiled  by  Dr.  R.  G.  Freeman,  of  New 
York,  is  of  interest  in  this  connection  (see  "Med.  Record, "  March 
28,  1896). 

Domestic  animals  (birds,  cats,  etc.)  have  frequentty  been  re- 
garded as  the  means  of  carrying  diphtheria.  While  the  susceptibility 
of  these  animals  to  the  disease  is  well  known,  certain  pseudomem- 
branous diseases  occasionally  seen  in  them  are  probably  not  diphthe- 
ria, but  of  a  chfferent  bacteriologic  nature. 

Among  the  more  indefinite  sources  of  infection  are  defective 
drainage,  decomposing  substances,  sewer-gas,  etc.;  and  while  it 
cannot  be  denied  that  certain  unsanitary  conditions  conduce  to  the 
impairment  of  the  general  health,  to  catarrhal  conditions  about  the 
throat  and  nose,  and  thus  render  the  system  less  able  to  withstand  the 
assaults  of  any  infectious  disease  to  which  it  may  be  exposed,  never- 
theless the  presence  of  the  Loffier  bacillus  is  absolutely  essential  to  the 
production  of  diphtheria. 

SEASONS, 

The  influence  of  the  different  seasons  of  the  year  upon  the  occur- 
rence of  diphtheria  has  been  variously  estimated  by  different  observ- 
ers. Thus,  the  London  Metropolitan  Asylums  Board  report  that 
from  1888,  when  diphtheria  was  first  admitted  to  the  hospitals  under 
its  charge,  to  1900,  the  maximum  death-rate  from  this  disease 
occurred  in  January,  the  minimum  in  April.  Thorne  reports  the 
deaths  from  diphtheria  in  England  and  Wales  b}'  quarters  from  1870 
to  1873  (inclusive)  as  follows:  First  quarter,  1000;  second  quarter, 
819;  third  quarter,  847;  fourth  quarter,  1192.  In  the  old  city  of 
New  York,  from  1891  to  1900,  cases  of  diphtheria  and  croup  occurred 
as  follows:  First  quarter,  23,738;  second  quarter,  23,904;  third  quar- 
ter, 15,322;  fourth  quarter,  20,671;  which  in  tliis  climate  at  least 
shows  a  decrease  in  the  number  of  cases  for  the  summer  months. 
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Kirsch  has  made  an  analysis  of  124  epidemics  of  diphtheria,  and 
reports  that  32  of  these  reached  their  height  in  the  spring,  24  in  the 
summer,  30  in  the  autumn,  and  38  in  the  winter. 

Nearly  all  the  reports  of  epidemics  show  a  diminution  in  the  num- 
ber of  cases  of  diphtheria  during  the  warm  months.  This  is  readily 
explained — first,  by  the  diminution  in  the  frequency  of  serious 
catarrhal  conditions  affecting  the  upper  respiratory  tract ;  second,  by 
the  more  thorough  airing  of  dwellings  and  the  greater  amount  of  time 
spent  in  the  open  air ;  and  third,  by  school  vacation. 

CONDITIONS  OF  LIFE* 

It  has  not  been  shown  that  diphtheria  is  more  prevalent  among  the 
poorer  classes  than  the  well-to-do,  except  in  so  far  as  the  former  are 
crowded  together  in  small  and  poorly  aired  dwellings. 

Feer  and  Monti  have  pointed  out  the  frequency  of  diphtheria  in 
newly  built  houses  which  are  occupied  before  they  are  dry.  This  they 
regard  as  probably  due,  at  least  in  part,  to  the  prevalence  of  catarrhal 
■  conditions  under  these  circumstances. 

Personal  uncleanliness  and  filth  in  the  dwelling-rooms  contribute 
to  the  spread  of  diphtheria  as  well  as  other  infectious  diseases. 

AGE. 

The  occurrence  of  diphtheria  varies  greatly  in  the  different  ages  of 
life,  as  will  be  seen  from  the  following  table,  taken  from  the  statistics 
of  the  New  York  Board  of  Health : 


Under 
1  Year. 

1 
Year. 

2 
Years. 

3 

Years. 

4 
Years. 

Total 
Under  5 
Years. 

5 

10 

15 

Number  of  deaths, .  . 

Percentage  of  deaths 
at  each  age  among 
17,889 

1675 
9.3 

1.3 

4263 
73.2 

5 

3807 
21.2 

4.5 

2900 
16.2 

3.4 

1908 
10.6 

2.2 

14,554 
81.3 

17.3 

3012 
16.2 

3.4 

248 
1.3 

2.9 

75 
4 

Total  percentage   of 
deaths      at     each 
age  among  83,635 
cases  reported .... 

.09 

The  relatively  small  number  of  cases  occurring  in  children  under 
one  year  of  age  is  a  well-established  fact  and  goes  to  prove  a  certain 
immunity  among  nurslings. 

It  is  very  probable  that  the  percentage  of  deaths  here  represented 
at  this  age  is  misleading,  for  the  reason  that  the  mortality  is  so  much 
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liigher  than  in  the  subsequent  years  of  hfe.  It  will  be  seen  that  the 
greater  number  of  deaths  occurred  during  the  second  year  of  hfe  and 
diminished  somewhat  to  the  sixth,  after  wliich  there  is  a  rapid 
decrease  in  the  number  of  deaths. 

The  deductions  as  to  the  number  of  cases  occurring  at  each  period 
of  life  can  only  be  approximately  made  from  a  study  of  these  tables  ; 
for  while,  as  has  been  mentioned,  the  nmiiber  of  deaths  in'  the  first 
year  represents  a  large  proportion  of  the  cases  occurring,  in  the  later 
years,  and  especiaUy  after  the  sixth  year,  the  number  of  cases  occur- 
ring is  larger  in  proportion  to  the  death-rate. 

The  follo^^^ng  table,  compiled  by  Baginsky,  of  2711  cUphtheria 
cases  gives  the  following  results : 

Age  of  Cases.  Number  of  Cases.         Percentage  at  Each  Age. 

0-6  months 15  0.55 

6  months  to  1  year 69  2.5 

1-2    years 227  8.30 

2-3        "     317  11.60 

3-4        "     354  13.05 

4-5        " 337  12.40 

5-6        "     264  9.70 

6-7        "     280    ...  10.30 

7-8        "     209  7.70 

8-9        "     175  6.40 

9-10      "     146  5.30 

10-11      "     101  3.70 

11-12     "     80  2.90 

12-13     "     65  2.02 

13-14     "     73  2.60 


SEX. 

This  factor  seems  to  have  but  little  influence,  if  any,  on  the  occur- 
rence of  diphtheria.  In  the  New  York  Board  of  Health  table  it  \dl\ 
be  seen  that  there  w^ere  9193  deaths  among  the  males,  and  8820  among 
the  females. 

In  Baginsky 's  table,  1311  cases  occurred  among  males,  and  1400 
among  females. 

RACE, 

If  one  considers  the  history  of  the  occurrence  of  diphtheria  among 
aU  races,  it  is  difficult  to  beheve  that  any  people  possess  an  immunity 
from  the  disease. 

Various  observations  have  been  made  to  show  that  the  Jew^s  are 
especially  liable  to  it.  The  districts  inhabited  by  the  poor  Jews  in 
New  York  undoubtedly  show  in  many  j^ears  a  certain  preponderance 
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of  cases,  but  this  would  readily  be  accounted  for  by  the  conditions 
under  which  these  people  live — crowded  dwelUngs,  insufficient  room, 
and  filth. 

Walsh,*  from  a  study  of  diphtheria  cases  occurring  in  Washington, 
believes  that  the  colored  race  shows  a  certain  immunity  to  the  disease. 

In  1895-1896  diphtheria  occurred  in  4.43%  of  10,000  negroes  to 
15.25%  of  10,000  whites. 

CONSTITUTION, 

That  certain  catarrhal  conditions  of  the  upper  air-passages — ade- 
noids, enlarged  tonsils,  etc. — form  a  suitable  medium  for  the  growth 
of  the  Loffier  bacillus  has  been  shown  by  many  observers.  The  fre- 
quent occurrence  of  diphtheria  during  the  course  of  certain  exanthem- 
ata which  are  especially  characterized  by  catarrh  of  the  air-passages 
(measles)  is  well  known.  The  so-called  ''scrofulous  habit,"  with 
tendency  to  enlarged  lymphatics  about  the  neck,  has  been  shown 
to  predispose  to  the  disease.  Finally,  it  is  undoubtedly  true  that  the 
disease  shows  a  disposition  to  occur  in  certain  families — a  fact  which 
may  logically  be  attributed  to  the  family  disposition  to  the  catarrhal 
conditions  just  mentioned.  On  the  other  hand,  there  can  be  no  doubt 
that  certain  people,  children  and  adults,  show  a  greater  or  less  immu- 
nity. This  has  been  shown  to  exist  especially  in  nursing  children. 
Lubowski  and  other  observers  have  recently  shown  that  the  blood 
of  such  persons  possesses  a  decided  antitoxic  property. 

BACTERIOLOGY, 

Klebs,  in  1883,  reported  the  discovery  of  a  bacillus  constantly 
found  in  the  pseudomembranes  of  the  diphtheria  patients.  The  follow- 
ing year,  Loffler  f  isolated  these  bacilli  in  pure  culture,  and  by  inocu- 
lating them  on  the  mucous  membranes  of  animals  reproduced  pseudo- 
membranes.  He  also  studied  the  effects  and  postmortem  lesions 
which  followed  injections  of  these  bacilli.  Loffler,  however,  was  un- 
able to  state  positively  that  these  organisms  were  the  specific  cause  of 
diphtheria,  and  chiefly  for  the  reason  that  he  did  not  at  first  observe 
the  occurrence  of  paralysis  in  the  inoculated  animals. 

Roux  and  Yersin  %  were  able  to  establish  this  specificity  beyond  a 
doubt,  and  noted,  furthermore,  the  occurrence  of  paralysis.     These 

*iV.  Y.  Med.  Jour.,  Jan.,  1898. 

t  "  Mittheil.  aus  dem  Kaiserl.  Gesundheitsamte,"  vol.  ii,  1884. 

X  "Ann.  de  I'lnstitut  Pasteur,"  1888-1889. 
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writers  also  made  a  study  of  the  toxins  produced  by  the  germs — 
studies  which  may  be  regarded  as  the  beginning  of  serotherapy. 

The  results  of  these  early  studies  have  been  long  since  confirmed 
by  observers  the  world  over,  and  the  bacillus  described  by  Ldffler  as 
the  true  and  only  cause  of  diphtheria  has  been  established  beyond  a 
doubt,  in  that  it  has  been  repeatedly  shown  to  fulfil  the  conditions 
required  for  all  organisms  as  a  specific  for  an  infectious  disease :  it  is 
always  found  in  the  lesions  of  diphtheria ;  it  has  been  isolated  in  pure 
culture;  its  experimental  distribution  is  similar  to  that  occurring  in 
natural  diphtheria ;  the  essential  lesions  of  the  disease  as  seen  in  nat- 
ural diphtheria  are  reproduced  by  animal  inoculation;  and,  finally^ 
diphtheria  in  its  entirety  has  been  produced  by  no  other  organism. 

Morphology  of  the  Bacillus  diphtheriae.— It  has  been  said  that 
the  chief  characteristic  of  the  Loffler  bacillus  is  polymorphism,  and, 
indeed,  the  appear- 
ance of  these  organ- 
isms is  subject  to 
great  variation,  de- 
pending upon  the  cul- 
ture-media on  which 
they  are  grown,  the 
age  of  the  culture, 
the  temperature,  etc. 
Their  length  and 
breadth  have  been 
found  to  vary  even 
on  the  same  culture- 
medium,  depending 
on  the  fluidity  of  the 
latter  and  the  pres- 
ence or  absence  of  other  organisms;  and  yet  typical  Loffler  bacilli 
present  certain  appearances  which  it  is  possible  to  recognize  in  the 
majority  of  cultures  examined. 

If  a  culture  taken  on  L5ffler's  blood-serum,  the  most  favorable 
medium,  be  grown  for  twelve  to  twenty-four  hours  at  a  temperature  of 
about  36°  C.  (97°  F.),  the  bacilh  stained  with  alkahne  methyl ene-blue 
will  be  seen  as  narrow  rods,  either  straight  or  slightly  curved,  slightly 
swollen  at  one  or  both  ends,  arranged  in  larger  or  smaller  groups,  singly 
or  in  pairs.  In  regard  to  their  relative  position  to  one  another  there 
is,  again,  much  variation.  As  a  rule,  when  many  are  found  together, 
they  have  a  tangled  appearance,  one  forming  an  acute  or  obtuse  angle 
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Fig.  1. — Diphtheria  bacilli  from  blood-serum  culture  stained  accord- 
ing to  Hunt's  method  ;  X  2000  (Wright  and  Brown). 
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with  another.  If  several  bacilh  form  a  chain,  it  is  usually  a  broken 
one  and  not  a  straight  hne.  Exceptionally,  the  bacilli  lie  parallel  to 
one  another.  The  diameter  varies  from  0.3  to  0.8  ft,  and  the  length 
from  1  to  6  //.  According  to  Schabad,  the  ratio  of  the  length  to  the 
diameter  varies  from  5  : 1  to  8  : 1. 

The  bacilli,  instead  of  having  the  form  above  described,  may  be 
thickened  only  at  one  end,  giving  a  wedge-shaped  appearance;  or, 
again,  be  pointed  at  both  ends  and  swollen  in  the  middle.  In  addition 
to  the  above  common  forms,  shorter  and  thicker  forms  frequently 
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Fig.  2. — Diphtheria  bacilli  from  a  culture  on  blood-serum,  stained  by  Loffler's  methylene-blue  solu- 
tion, showing  long  and  irregularly  shaped  forms  of  the  bacillus,  as  well  as  the  irregularity  of  staining; 
X  2000  (Wright  and  Brown). 

occur  which  it  is  often  difficult  to  distinguish  from  the  group  of  so- 
called  pseudodiphtheria.  Club-shaped,  spindle-shaped,  and  lance- 
shaped  bacilli  are  also  seen.  They  are  always  segmented.  The  Klebs- 
Loffier  bacilli  stain  with  many  anilin  dyes.  They  are  little  decolorized 
by  Gram's  stain,  and  are  readily  stained  with  methylene-blue  or  with 
Neisser's  stain,  the  latter  being  made  as  follows: 

No.  1. — 1.0  methylene-blue  dissolved,  20  c.c.  96%  alcohol,  90  c.c. 
aqua  destill.,  50  c.c  glacial  acetic  acid. 

No.  2. — 2.0  vesuvin  to  1  liter  of  boiling  distilled  water. 

The  culture  is  stained  in  solution  No.  1  for  one  to  three  seconds,  or, 
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better,  somewhat  longer;  washed  off  in  water  and  stained  with  No.  2 
for  three  to  five  seconds  or  longer;  washed  off  and  mounted.  Colored 
in  this  way,  a  twenty-  to  twenty-four-hour-old  culture  on  blood-serum 
or  bouillon  will  show  the  body  of  the  bacilli  stained  brownish-yellow, 


Fig.  3. — Diphtheria  bacilli  from  a  culture  on  blood-serum,  stained  by  Loffler's  methylene-blue  solution, 
showing  deeply  stained  points  ;  X  2000  ( Wright  and  Brown). 
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Fig.  4. — Diphtheria  bacilli  from  blood-serum  culture  stained  according  to  Neisser's  merthod ;  X  200O 

(Wright  and  Brown). 

while  at  one  or  both  ends  may  be  frequently  seen  the  so-called  polar 
granules  (Neisser-Ernst  bodies)  as  deepty  colored  blue,  oval-shaped 
areas,  the  diameter  of  which  is  greater  than  that  of  the  bacillus  in 


so 
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which  they  are  found.  The  outUnes  of  these  bodies  are  sharply 
defined,  and,  as  will  be  noted  later,  they  are  not  peculiar  to  true  diph- 
theria bacilli,  but  are  found  occasionally  in  a  slightly  atypical  form  in 
certain  forms  of  pseudo-diphtheria  bacilli,  especially  in  older  cultures. 
In  discussing  the  morphology  of  the  diphtheria  bacillus,  those 
types  have  been  mentioned  which  are  generally  recognized  as  undoubt- 
edly belonging  to  true  diphtheria.  It  must  be  remembered,  however, 
that  between  these  so-called  typical  diphtheria  bacilli  and  those  which 
are  generally  regarded  as  belonging  to  the  class  of  pseudodiphtheria 
there  are  a  great  many  types  which  it  is  difficult  to  classify.  From 
this  fact  have  arisen  two  classes  of  observers : 


T^pe  A, 


TypeD. 


Type  D», 


Fig.  5. — Wesbrook's  types  of  Bacillus  diphtheriae :  Grauular  types,  A,  C,  D ;  barred  types,  Ai,  Qi,  Di ; 
solid  types,  A^,  C^,  D2.     x  2500. 

First,  principally  the  French  school,  followers  of  Roux  and  Yersin, 
Behring,  and  others,  who  believe  that  all  these  various  types  should 
be  regarded  as  modifications  of  the  true  diphtheria  bacillus. 

Second,  and  by  far  the  larger  school  (so-called  dualists),  those  who 
believe  that  the  pseudobacillus,  of  whatever  variety,  while  it  may  re- 
semble morphologically,  and  to  a  certain  degree  bacteriologically,  the 
true  diphtheria  bacillus,  is  never  capable  of  producing  diphtheria  and 
cannot  be  regarded  as  a  variety  of  the  Klebs-Loffler  bacillus. 

Among  those  who  may  be  regarded  as  belonging  to  the  first  class 
are  Wesbrook,  who  in  1900  presented  to  the  Association  of  American 
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Physicians  an  elaborate  study  of  the  different  morphologic  varieties  of 
diphtheria  bacilli  found.  Wesbrook  divided  all  diphtheria  bacilli  into 
three  groups — the  granular,  barred,  and  solid  or  evenly  staining. 
These  groups  were  further  subdivided  into  a  number  of  different  types. 
He  concludes  that  granular  types  are  usually  the  most  prominent 
forms  at  the  onset  of  the  disease ;  that  they  usually  give  place  wholly 
or  in  part  to  barred  or  sohd  types  shortly  before  the  disappearance  of 
the  diphtheria-like  organisms ;  and  that  sohd  types  may  sometimes  be 
replaced  by  granular  types  when  convalescence  is  established  and  just 
before  the  throat  becomes  clear. 

Gorham  has  lately  carried  on  the  work  of  Wesbrook,  confirming  his 
results  and  adding  to  them.  He  believes  from  his  researches  on  2375 
cultures  taken  from  persons  who  were  healthy,  whether  exposed  to 
diphtheria  or  not,  that  the  change  from  the  solid  type  seems  to  take 
place  under  the  influence  of  the  body-fluids  of  a  person  immune  or 
becoming  so. 

As  to  the  virulence  of  these  different  types  or  their  power  of  pro- 
ducing diphtheria,  little  is  said,  as  the  authors  do  not  believe  that 
inoculation  in  animals  is  a  definite  test  of  virulence  in  human  beings ; 
and  while  this  classification  is  undoubtedly  to  be  recommended  for  its 
completeness,  it  does  not  seem  to  simplify  matters  for  the  diagnosti- 
cian, whose  chief  aim  is  to  determine  if  the  germ  under  the  microscope 
is  capable  of  causing  diphtheria. 

Biology. — ^The  Lofiler  bacillus  is  non-motile  and  non-Hquefying. 
It  is  aerobic,  growing  most  readily  in  the  presence  of  oxygen,  but  also 
without  it  (facultative  aerobic). 

It  does  not  form  spores.  It  is  killed  by  a  temperature  of  58°  C. 
(136°  F.)  in  ten  minutes.  It  may  five  for  a  long  time  on  dried  mem- 
brane. Park  found  living  bacilli  after  seventeen  weeks;  Roux  and 
Yersin,  after  twenty  weeks.  Abel  says  that,  dried  on  silk  threads,  the 
bacilli  may  live  one  hundred  and  twenty-two  days,  and  on  child's  toys 
kept  in  a  dark  place  for  more  than  five  months. 

In  culture-media  kept  at  blood-heat  the  bacilh  do  not  five,  as  a 
rule,  for  more  than  a  few  weeks,  but  under  certain  conditions,  as  when 
sealed  in  tubes  and  kept  from  heat  and  light,  they  may  retain  their 
virulence  for  j^ears  (Park,  Klein,  Loffier,  and  others).  The  persistence 
of  virulent  diphtheria  on  mucous  membrane  after  all  symptoms  of  the 
disease  have  disappeared,  as  well  as  the  occurrence  of  virulent  germs 
in  the  throat  of  healthy  persons,  are  now  thoroughly  recognized.  Freez- 
ing does  not  necessarily  kill  the  bacillus.  It  begins  to  grow  at  a 
temperature  of  20°  C.  (68°  F.)  or  less,  and  reaches  its  maximum  growth 
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at  a  temperature  of  36°  to  37°  C.  (96°  to  99^  F.).  It  may  grow  at  -a. 
temperature  of  41°  C,  according  to  Park. 

Growth  on  Blood-serum. — ^This  is  the  most  favorable  medium  for 
the  growth  of  the  bacilli  (for  preparation  of  this  serum  see  page  137, 
Antitoxin)  and  is  the  usual  medium  chosen  for  cultures  taken  for 
diagnostic  purposes.  After  twelve  hours'  growth  the  colonies  are  seen, 
as  small,  round,  slightly  elevated  points,  whitish-gray,  or  more  rarely 
yellowish,  in  color.  The  borders  of  the  colonies  are  somewhat  uneven.. 
After  twenty-four  hours  they  attain  a  diameter  of  1|  to  2^  /x;  after 
two  days,  2^  to  3  //.  If  widely  separated,  they  may  attain  a  diameter 
at  this  time  of  |  of  an  inch.  If  the  serum  is  moist,  the  contiguous 
colonies  may  coalesce.     The  colonies  do  not  liquefy  the  serum. 

Growth  on  Agar. — On  1  %  shghtly  alkaline,  plain,  nutrient  agar  or 
glycerin-agar  the  growth  is  less  characteristic  and  luxuriant  than  on 
blood-serum.  It  has  been  found  that  bacilli  taken  directly  from  the 
throat  grow  poorly  or  not  at  all  on  this  medium. 

Pure  cultures,  however,  grown  first  on  some  other  medium  show  a 
fairly  luxuriant  growth.  Different  preparations  of  agar  vary  as  to 
their  suitability  for  the  growth  of  the  bacilU.  The  medium,  at  any 
rate,  to  get  the  best  effects,  should  be  rendered  alkahne. 

The  agar  colonies  on  the  surface  generally  show  a  lateral  extension 
on  one  or  both  sides,  exceeding  in  extent  the  colony  itself.  The  deep- 
growing  colonies,  as  a  rule,  present  no  such  extension,  but  are  round  or 
oval.  The  surface  colonies  are  often  granular,  usually  showing  a  dark 
center.  Their  thickness  is  variable ;  the  edges  are  irregular,  and  some- 
times delicately  fringed,  or,  again,  rounded  and  smooth.  The  colonies 
are  gray  or  grayish-white. 

Agar  cultures  are  usually  employed  to  obtain  cultures  of  pure  diph- 
theria by  plating.  For  this  purpose  the  colonies  supposed  to  be  diph- 
theria bacilli  are  taken  from  a  blood-serum  culture  and  streak  cultures 
made  on  the  freshly  prepared  agar  plates,  which  are  then  allowed  ta 
incubate  for  twelve  hours. 

Growth  in  Bouillon. — ^The  diphtheria  bacilli  grow  readily  in 
alkaline  bouillon,  with  or  without  a  small  amount  of  glucose ;  also  in 
slightly  acid  and  neutral  bouillon.  According  to  Madsen,  in  acid 
bouillon  the  acidity  increases  rapidly  for  five  or  six  days,  when  it 
ceases  to  increase,  evidently  owing  to  the  fact  that  the  degree  of  acid- 
ity then  formed  is  unsuitable  for  further  development  of  the  bacilli. 
In  four  or  five  days  there  is  a  diffuse  cloudiness  in  the  bouillon  and  a 
film  on  the  surface,  the  latter  increasing  in  thickness  for  a  long  time. 
On  shaking  the  flask,  part  of  the  film  falls  to  the  bottom  and  adds  ta 
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the  deposit  already  formed  there.  In  two  or  three  weeks  the  cloudi- 
ness begins  to  disappear,  and  in  several  months  the  bouillon  has  be- 
come perfectly  clear.  The  film  is  usually  preserved.  The  acid  reac- 
tion may  set  in  early  or  be  delayed  for  some  time.  Sooner  or  later 
alkalinity  begins  to  take  place. 

Madsen  found  that  the  same  cultures  in  the  same  bouillon,  placed 
under  conditions  as  nearly  identical  as  possible,  showed  different  de- 
grees of  acichty  at  the  same  time,  a  fact  which  he  was  miable  to  explain 
satisfactorily. 

In  alkaline  and  neutral  bouillon  the  cloudiness  and  the  film  on  the 
sm'f ace  appear  early  (twenty-four  to  forty-eight  hours) . 

According  to  Schabad,  the  maximimi  acidity  in  the  cultures 
occurred  most  often  on  the  second  day ;  occasionally  on  the  third,  and 
rarely  on  the  fourth  or  later. 

As  to  whether  this  acid  formation  is  characteristic  of  the  true  diph- 
theria bacillus,  as  opposed  to  the  class  of  pseudodiphtheria  bacilli, 
there  is  still  a  question  among  different  observers.  The  majority  are 
agreed,  however,  that  this  characteristic  is  an  important  one  in  making 
a  chfferential  cUagnosis  between  them. 

Growth  on  Other  Media. — ^The  growth  on  gelatin  is  slow  and 
scanty,  and  not  characteristic. 

On  the  potato,  according  to  some  authors,  the  bacillus  grows  well. 
Schabad  was  unable  to  find  any  true  growth.  Park  describes  -the 
growth  as  a  tliin  dry  glaze  near  the  point  of  inoculation. 

In  milk,  the  diphtheria  bacillus  grows  well  and  at  a  low  temperature 
— 20° C.  (68°  F.)  (Sternberg).  The  appearance  of  the  milk  is  unchanged. 
On  albumin,  according  toGelpke,  the  diphtheria  colonies  show  a  peculiar 
salmon  color,  which  he  believes  is  seen  in  no  other  bacteria.  Schabad 
was  unable  to  confirm  this,  and  found  the  gro'^i^h  scanty  and  n,ot  char- 
acteristic. Other  media  which  have  not  shown  definite  results  are 
urine-agar  and  alkaline  serum  (recommended  by  Gobbet). 

On  antitoxin  serum,  according  to  de  Martini,  true  diphtheria  ba- 
cilli do  not  grow.  Frankel,  Spronck,  Januszewska,  Gelpke,  and 
Schabad  found  that  the  true  diphtheria  bacilli  as  w^ell  as  the  pseudo- 
diphtheria  grew  well  in  this  medium. 

In  ascitic  fluid,  according  to  Januszewska  and  Schabad,  the  Loffler 
bacillus  grows  well  and  forms  no  diffuse  cloudiness.  There  is,  more- 
over, a  marked  deposit  seen  at  the  bottom  of  the  vessel. 

Agglutination. — This  subject  has  been  studied  by  Frankel,  Nicolle, 
Bruno,  and  others,  and  more  recently  by  Lubowski.  The  latter,  in 
studying  several  cultures  of  absolutely  atoxic  and  avirulent  diphtheria 
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bacilli,  found  that  the  blood  of  patients  injected  with  cultures  of  them 
caused  agglutination  of  23  cultures  of  typical  diphtheria  bacilli,  as 
well  as  cultures  of  the  original  bacilli  themselves. 

Lesieur  *  has  obtained  similar  results,  and  confirms  the  statements 
of  other  observers,  that  the  blood  of  animals  injected  with  toxin  alone 
does  not  possess  the  power  of  agglutination,  as  does  that  of  blood 
taken  from  cases  injected  with  the  bacilH  themselves. 

This  subject  is  still  in  its  infancy.  The  combined  results  of  ob- 
servers so  far  show  that  agglutination  is  an  inconstant  characteristic  of 
not  only  true  diphtheria  bacilli,  but  also  of  several  of  the  class  of  so- 
called  pseudodiphtheria,  and  that,  furthermore,  it  has  no  relation  to 
the  presence  or  absence  of  virulence  in  a  given  bacillus. 

PATHOGENESIS. 

The  diphtheria  bacillus  is  pathogenic  for  guinea-pigs,  rabbits, 
chickens,  pigeons,  small  birds,  and  cats;  also  in  a  lesser  degree  for 
dogs,  goats,  cattle,  and  horses,  but  not  for  rats  and  mice  (Park).  In 
these  animals  the  disease  is  caused,  as  a  rule,  by  the  toxemia  produced 
by  the  diphtheria  bacilli,  and  not  by  the  mechanical  effects  of  the 
local  lesion. 

Under  the  head  of  Pseudodiphtheria  Bacilli  will  be  discussed  that 
class  of  diphtheria-like  bacilli  whose  proper  classification  is  still  a 
matter  of  doubt.  In  describing  pathogenesis,  reference  is  made  only 
to  that  class  of  bacilli  which  biologically  and  morphologically  repre- 
sents the  type  of  undoubted  diphtheria  bacilli.  The  virulence  of  the 
Loffler  bacilli  varies  greatly.  Many  writers  have  described  abso- 
lutely non-virulent  and  non-toxic  diphtheria  bacilli,  notably  Brieger, 
Prankel,  Wright,  and  Cobbett.  Lubowski  found  that  the  blood  of 
patients  harboring  this  variety  of  bacillus  had  decidedly  antitoxic 
properties  against  diphtheria  inoculation.  Roux  and  Yersin  and 
others  have  succeeded  not  only  in  reducing  to  a  minimum  the  viru- 
lence of  certain  bacilli,  but  also  in  restoring  the  virulence  of  certain 
bacilli  that  had  lost  a  greater  part  of  it.  They  did  not  succeed,  how- 
ever, in  restoring  the  virulence  to  any  bacillus  which  had  been  wholly 
deprived  of  it. 

Bomstein  ■\  has  succeeded  in  doing  this  by  introducing  in  the  bodies 
of  animals  cultures  of  a  virulent  bacilli  in  celloidin  sacs  and  repeating 
the  operation  a  number  of  times. 

Between  the  virulent  class  of  bacilli  which  are  rapidly  fatal  for 

*  "  Comptes  Societe  de  Biologie,"  Aug.,  1901. 
"^Russ.  Arch.  f.  Path.,  Nov.,  1900. 
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guinea-pigs  and  the  absolutely  avirulent  types  there  exist  bacilli 
which,  inoculated  in  animals,  do  not  produce  death  directly,  but  by  a 
slow  process  of  deterioration  of  the  general  system,  emaciation,  and 
sometimes  death  from  an  intercurrent  disease  (the  so-called  chronic 
toxemia). 

Diphtheria  baciUi  not  only  show  a  different  degree  of  virulence 
in  various  cultures,  but  differ  widely  in  the  tenacity  with  which  they 
retain  their  virulence.  The  bacillus  used  by  the  Board  of  Health  for 
the  production  of  toxins  has,  according  to  Park,  retained  its  virulence 
almost  unimpaired  for  four  years  (1898).  Other  cultures  lose  half 
their  virulence  in  a  few  months. 

Animals  dying  of  the  toxemia  produced  by  diphtheria  show  the 
following  lesions,  as  described  by  Loffler :  At  the  seat  of  inoculation 
there  is  a  grayish  focus  surrounded  by  an  area  of  congestion.  Edema 
of  the  surrounding  subcutaneous  tissues  and  swelling  of  the  adjacent 
lymph  nodes  are  present.  The  pleura  and  pericardium  contain  an 
excess  of  fluid — clear,  putrid,  or  bloody.  The  lungs  are  congested 
and  may  show  subpleural  hemorrhages.  Areas  of  necrosis  are  seen 
in  various  organs.  The  heart-muscle  and  voluntary  muscles  show 
degenerative  changes.  There  is  fatty  degeneration  of  the  liver  and 
kidneys.     The  blood  shows  hyperleucocytosis. 

The  earliest  reports  on  the  effect  of  inoculations  of  diphtheria 
cultures  in  animals  failed  to  recognize  the  occurrence  of  paralysis, 
in  all  probability,  from  the  fact  that  the  animals  were  killed  by  large 
doses  too  rapidly  to  allow  the  development  of  this  symptom.  If 
the  animals  do  not  succumb  too  soon  to  the  disease,  the  paralysis  is 
usually  seen  first  in  one  or  both  hind  legs,  and  from  there  becomes 
general.  Rarely  the  muscles  of  the  neck  and  larynx  are  first  affected. 
As  to  whether  a  given  diphtheria  bacillus  which  is  shown  to  be  patho- 
genic for  susceptible  animals  (guinea-pigs)  must  of  necessity  be  so  for 
man,  there  is  some  difference  of  opinion.  Most  writers  agree  that  this 
is  usually,  if  not  always,  a  reliable  test. 

Gorham,  in  carrying  on  the  work  of  Wesbrook,  believes  the  test  an 
imcertain  one,  especially  as  he  doubts  the  possibility  of  isolating  one 
type  of  bacillus ;  for,  as  he  says,  after  a  guinea-pig  is  inoculated  with 
one  type,  another  is  frequently  recovered.  This  opinion  must  for  the 
present  be  considered  extreme,  and  for  all  practical  purposes  the  test 
of  pathogenesis  for  man  must  be  based  upon  the  results  obtained  on 
the  lower  animals. 
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THE  DISTRIBUTION  OF  THE  BACILLI  IN  THE  SYSTEM. 

According  to  Park  and  others,  unless  an  enormous  quantity  has 
been  injected,  diphtheria  bacilli  are  found  at  the  site  of  inoculation, 
and  only  rarely  in  the  internal  organs.  That  this  absence  of  bacilli 
in  the  internal  organs  following  injections  of  bacilli  in  moderate 
quantities  does  not  correspond  to  the  results  in  natural  human 
diphtheria  has  been  shown  by  many  recent  observers. 

Frosch  *  found  bacilli  in  the  pneumonic  areas  of  persons  djdng  of 
diphtheria  as  well  as  in  the  lymphatic  glands.  Other  bacteria  were 
generally  associated  with  them. 

Kutscher,  Strelitz,  Booker,  and  many  others  have  confirmed  these 
results.  Wright  found  the  bacilli  in  the  lungs  in  13  out  of  14  cases 
examined,  and  later  Wright  and  Stoke«  in  30  out  of  31  cases. 
Flexner  and  Anderson, f  in  a  study  of  this  subject  made  by 
inoculating  the  trachea  of  rabbits  with  virulent  cultures  of  Klebs- 
Loffler  bacilli,  found  not  only  that  the  bacilli  were  distributed  gener- 
ally throughout  the  body,  but  that  the  distribution  took  place  in  a 
remarkabl}^  short  time.  Thus,  they  were  found  in  the  lungs  one 
hour  after  injection,  and  in  three  and  a  half  to  six  hours  in  the  lungs, 
spleen,  bone-marrow,  heart's  blood,  and  liver.  At  the  end  of  one  hour 
Flexner  found  that  the  bacilli  were  mostly  free  in  the  tissues.  In 
three  and  a  half  hours  they  were  nearly  all  inclosed  in  the  epithelial 
cells  of  the  pulmonary  alveoli. 

After  the  pneumonia  caused  by  the  germs  had  developed  (in 
twenty-four  hours)  it  was  found  that  the  bacilli  disappeared  or  were 
greatly  reduced  in  number,  or  that  their  vitality  was  markedly  dimin- 
ished, so  that  they  could  not  be  cultivated.  The  mode  of  transmission 
of  the  bacilli  has  not  been  definitely  determined.  Flexner  showed, 
however,  that  the  epithelium  lining  the  alveoli  was  but  a  poor  barrier 
against  their  further  progress,  and  believed  that  their  movement  is  a 
mechanical  one,  similar  to  that  observed  in  the  case  of  dirt  particles, 
dead  bacilli,  etc.  Kutscher  believed  that  they  were  carried  from  the 
lungs  by  the  blood  and  lymph  streams.  As  to  the  significance  of  their 
presence  in  the  internal  organs,  Kanthack  and  Stephens  believe  that 
wherever  found  in  the  body,  they  are  to  be  regarded  as  producers  of 
toxin,  and  therefore  adding  to  the  general  toxemia. 

Councilman,  Mallory,  and  Pearce,  in  cultures  taken  from  153 
cases  of  uncomplicated  diphtheria,  and  from  50  cases  complicated 
with  scarlet  fever,  measles,  or  both,  found  in  the  first  group :  In  the 

*Zeii.  /.  Hygiene,  xiii,  1893.  -f  Johns  Hopkins  Med.  Bull,  1892,  p.  22. 
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heart's  blood,  diphtheria  bacilh  7  times;  in  the  Uver,  30;  in  the 
spleen,  19;  in  the  kidney,  25  times.  In  a  majority  of  the  cases  the 
bacilli  were  found  in  pure  culture;  in  others,  associated  with  the 
streptococcus,  staphylococcus,  Diplococcus  lanceolatus,  pneum.ococ- 
cus,  etc.  In  the  second  group  of  cases  the  diphtheria  bacilU  were 
found:  In  heart's  blood,  5  times;  hver,  12  times;  spleen,  7  times;  kid- 
ney, 12  times. 

The  authors  do  not  speak  positively  as  to  the  significance  of  this 
general  infection,  but  note  the  fact  that  it  occurred  generall}^,  but  not 
always,  in  the  cases  of  septic  diphtheria.  This  would  bear  out  the 
truth  of  the  statement  of  Kanthack  and  Stephens,  quoted  above,  and 
also  the  opinion  held  by  Genersich,  that  the  sepsis  may  be  caused  by 
the  diphtheria  bacillus  alone,  and  that  the  association  of  other  organ- 
isms, especially  the  streptococcus,  is  not  essential  to  the  production  of 
various  septic  conditions.  Coimcilman  and  his  associates  also  found 
in  one  case  of  general  infection  complicated  by  scarlet  fever  and 
pneumonia,  and  one  of  ulcerative  endocarditis,  diphtheria  bacilli  in 
pure  culture  in  a  soft  clot-like  mass  adherent  to  the  mitral  valve. 
Howard  and  Wright  have  reported  cases  in  wliich  the  baciUi 
were  found  in  valvular  vegetation.  In  both  cases,  however,  the 
bacilli  were  non-pathogenic  for  guinea-pigs.  In  the  lungs  in  cases  of 
diphtheria  without  comphcations  with  other  exanthemata,  the  diph- 
theria bacillus  was  present  in  52  of  98  cases  examined.  It  occurred 
alone  fifteen  times  and  in  the  rest  of  the  cases  in  combination  with 
other  organisms.  In  the  lungs  of  the  diphtheria  cases  complicated  with 
scarlet  fever,  measles,  or  both,  out  of  24  cases  from  which  cultures 
were  made  the  diphtheria  bacillus  was  present  in  20.  The  authors 
agree  vAih.  the  opinion  of  the  majority  of  observers  that  a  combination 
of  pathogenic  organisms  is  generally  responsible  for  the  occurrence  of 
pneumonia  in  these  cases. 

In  abscesses  of  the  lung  the  diphtheria  bacillus  was  found  4  times  in 
11  cases,  and  always  associated  with  other  germs.  In  7  cases  of  em- 
pyema the  diphtheria  bacillus  occurred  twice,  associated  with  cocci. 

The  accessory  sinuses  of  the  nose  were  examined  in  63  cases,  and 
were  frequently  found  to  contain  diphtheria  bacilli  alone  or  in  com- 
bination with  other  organisms.  The  authors  believe  that  this  infec- 
tion may  in  all  probability  account  for  the  persistence  of  diphtheria 
bacilli  in  the  nose. 

As  to  the  occurrence  of  the  diphtheria  bacillus  in  the  middle  ear, 
the  report  of  the  above  writers  is  given  under  Complications  of  Diph- 
theria. 
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In  addition  to  these  sites,  the  bacilli  were  found  in  a  case  of 
thrombosis  of  the  lateral  sinus  following  mastoid  disease,  in  a  case  of 
acute  periostitis,  and  in  abscesses  in  various  situations. 

VIRULENT  BACILLI  IN  HEALTHY  THROATS. 

If  we  consider  the  many  conditions  under  which  the  Loffler  bacilli 
may  Hve  outside  of  the  human  body,  it  is  not  to  be  wondered  at  that 
many  observers  have  been  able  to  find  them  in  the  throats  and  noses 
of  persons  who  gave  no  evidence  of  the  disease.  Persons  coming  into 
contact  with  diphtheria  cases  are  very  frequently  found  to  have  viru- 
lent bacilli  in  the  throat.  In  hospital  wards  in  which  a  few  cases  of 
diphtheria  occur  a  good  proportion  of  the  children  will  be  found  to 
harbor  true  diphtheria  bacilli.  Thus  Heubner,  in  an  examination  of 
the  throats  of  100  children  admitted  to  a  hospital  where  there  were 
several  cases  of  diphtheria,  the  examination  being  conducted  during 
the  three  first  days  of  admission,  found  true  diphtheria  bacilli  in  24. 
In  20  other  children  the  bacillus  w^as  present :  in  6  on  admission,  and  in 
the  other  14  it  was  discovered  at  times  varying  from  a  few  days  to 
several  weeks.  In  no  cases  did  the  children  show  evidences  of  the 
disease. 

Inoculation  was  performed  on  immunes  in  12  of  these  cases,  and 
showed  in  6  that  the  bacilli  were  only  slightly  virulent;  in  6  others, 
entirely  so. 

Epidemics  in  public  schools  have  given  similar  results. 

Thus  Fibiger,  in  a  recurring  epidemic  in  a  public  school,  found,  in 
an  examination  of  the  throats  of  1234  pupils,  8  times  cultures  of  true 
diphtheria  bacilli. 

Park  and  Beebe,*  in  1894,  in  an  examination  of  the  throats  of  330 
healthy  persons  who,  so  far  as  known,  had  not  come  into  contact  with 
diphtheria  cases,  found  virulent  bacilli  in  8,  and  in  24  found  non-viru- 
lent or  attenuated  forms  of  diphtheria  bacilli. 

The  occurrence  of  so-called  bacteriologic  diphtheria  will  be  noted 
later.  The  persistence  of  the  diphtheria  bacilli  in  the  throat  long 
after  the  disappearance  of  the  pseudomembrane  is  a  very  common 
occurrence.  Park  found  that  in  304  of  605  consecutive  cases  the 
bacilU  disappeared  within  three  days;  in  176,  within  one  week;  in  2 
cases,  within  nine  weeks.  Much  longer  persistence  has  been  reported 
by  others.  Finally,  cases  of  recurrence  or  relapse  have  been  reported 
from  time  to  time. 

*  Med.  Rec,  Aug.  18th. 
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MIXED  INFECTION  IN  DIPHTHERIA. 

Instead  of  finding  colonies  of  pure  diphtheria  in  a  culture,  it  is  very 
common  to  find  them  associated  with  various  cocci,  principally  strep- 
tococci, staphylococci,  and,  less  frequently,  pneumococci.  The  occur- 
rence of  these  germs  is  especially  frequent  in  diphtheria  associated 
with  other  infectious  diseases,  especially  measles  and  scarlet  fever. 
The  effect  of  this  association  upon  the  clinical  picture  of  the  disease 
will  be  noted  later.  It  may  be  said,  in  brief,  that  mixed  infection  in 
diphtheria  is  always  to  be  dreaded,  as  the  other  germs  play  quite  as 
important  a  part  in  determining  the  final  outcome  as  the  Klebs-Loffler 
bacilh  themselves. 

PSEUDODIPHTHERIA. 

A  word  should  be  said  here  in  regard  to  the  pseudomembranous 
inflammations  occurring  in  the  course  of  various  exanthemata.  The 
angina  which  so  frequently  occurs  in  scarlet  fever  may  be  taken  as  the 
type  of  these.  While  certain  minor  differences  may  usually  be  noted 
in  the  appearance  of  the  pseudomembrane,  or  rather  exudation,  in 
these  cases,  only  a  microscopic  examination  of  cultures  will  serve  to 
exclude  the  presence  of  diphtheria  bacilli.  The  frequency  with 
which  such  diseases 
are  complicated  by 
diphtheria,  especially 
in  institutions,  should 
never  be  forgotten, 
and  subsequent  cul- 
tures should  be  taken 
from  the  throat  when 
the  presence  of  a 
pseudomembrane  is 
determined,  no  mat- 
ter how  certain   the     ^     ,    ^^    .  ,  ,      .  ^,    .„ 

ilG.  6.— Streptococcus  pyogenes  from  a  culture  in  bouillon;  X  2000 

physician  be  in  regard  (Wright  and  Brown). 

to  the  cause  of  it. 

Such  pseudomembranes  are  almost  invariably  due  to  the  action  of 
streptococci;  less  often  to  other  varieties  of  cocci,  alone  or  together 
with  the  former. 

Finally,  pseudomembranes  occur  as  a  part  of  a  primary  disease  due 
to  these  same  organisms.  Here  again  only  microscopic  examination 
will  serve  to  make  the  diagnosis.  The  larynx  may  be  secondarily  in- 
volved in  these  cases  or  a  primary  pseudodiphtheritic  laryngitis  may 
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occur.  It  not  infrequently  happens  that  cultures  taken  from  a  case 
of  laryngitis  in  a  child  fail  to  show  the  presence  of  Loffler  bacilli,  and 
such  cases  are  put  down  as  pseudodiphtheria,  even  though  presenting 
such  severe  symptoms  of  stenosis  that  operative  interference  is  neces- 
sary.    Subsequent  cultures  may  show  diphtheria  bacilli.     Thus,  while 


Fig.  7. — Staphylococcus  pyogenes  aureus  from  a  culture;  X  2000  (Wright  and  Brown). 

it  cannot  be  denied  that  primary  cases  of  pseudodiphtheritic  laryn- 
gitis occasionally  occur,  it  is  highly  probable  that  they  are  actually 
more  rarely  met  with  than  the  reports  from  various  hospitals  would 
lead  us  to  believe.. 

DIPHTHERIA  TOXIN. 

The  fact  that  diphtheria  bacilU  inoculated  into  animals  subcu- 
taneously  could  only  be  found  at  or  near  the  point  of  inoculation,  and 
yet  these  animals  showed  the  well-known  symptoms  observed  in  clini- 
cal diphtheria,  led  Roux  and  Yersin  to  make  a  study  of  the  toxins  of 
these  organisms. 

They  took  a  very  virulent  bouillon  culture  of  diphtheria  bacilli  and 
placed  it  in  the  incubator  for  a  month.  The  culture  became  first  alka- 
line, then  slightly  acid,  and  then  alkaline  again.  When  this  alkalinity 
had  become  well  marked,  the  culture  was  passed  through  a  Chamber- 
land  filter.  This  filtered  culture-medium,  absolutely  free  from  bacilli, 
produced  all  the  clinical  symptoms  of  diphtheria  in  guinea-pigs  and 
rabbits,  and  caused  the  death  of  inoculated  animals. 

As  has  been  already  noted,  the  toxicity  of  true  diphtheria  bacilli 
varies  greatly.  It  is  further  noted  that  two  bacilli  which  will  kill  a 
guinea-pig  in  twenty-four  hours  will  produce  different  amounts  of 
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toxin  when  placed  under  similar  conditions  of  growth  for  a  definite 
time. 

The  virulence  of  a  toxin  is  measured  by  the  amount  required  to  kill 
a  guinea-pig  of  500  gm.  In  general,  this  can  be  done  with  0.1  c.c,  but 
toxins  are  also  produced  of  which  0.01  to  0.05  c.c.  ^^^ll  suffice  to  pro- 
duce a  like  effect. 

Toxins  are  preserved  for  a  long  time  when  kept  sealed  and  away 
from  Hght  and  heat.  As  to  their  chemical  nature,  little  is  at  present 
known,  beyond  the  fact  that  they  are  related  to  the  globulin  class  in 
many  of  their  properties  (Park). 

Artificial  Production  of  Toxin. — Park  and  WilHams*  have  reached 
the  following  conclusion  as  to  the  best  method  of  producing  toxin 
artificially : 

"The  requisite  conditions  for  the  best  development  of  toxin,  as 
judged  by  the  beha^dor  of  a  number  of  cultures,  are  a  temperature 
from  about  35°  to  37°  C. ;  a  slight  alkahnity,  which  should  be  from  6 
to  10  c.c.  of  normal  soda  solution  per  liter  above  the  neutral  point  to 
litmus ;  suitable  peptone  and  meat  for  the  preparation  of  the  neutral 
bouillon ;  and  a  duration  of  growth  of  the  culture  of  from  five  to  eight 
days,  according  to  the  peculiarities  of  the  culture  employed.  At  too 
early  a  period  toxin  has  not  sufficiently  accumulated;  at  too  late  a 
period  it  has  degenerated.  In  our  experience  the  amount  of  sugar  pres- 
ent in  the  meat  is  of  minor  importance ;  at  least  tliis  is  true  for  the  vari- 
eties of  beef  in  New  York,  so  long  as  the  bouillon  has  been  made  suffi- 
ciently alkaline  to  overcome  the  acid  produced  b}^  the  fermentation  of 
the  sugar  through  the  products  of  the  bacilli.  In  neutral  bouillon,  as 
pointed  out  by  Smith  and  Spronck,  the  sugar  does  not  produce  suffi- 
cient acid  to  interfere  with  the  gro"^i;h  of  the  bacilli  and  the  develop- 
ment of  toxin.  This  can  be  prevented  by  the  pre\dous  destruction  of 
the  sugar  through  the  fermentation  caused  by  the  growth  of  the 
Bacterium  coli  or  other  bacteria  ha^dng  similar  action.  Besides  the 
sugar  in  the  meat,  there  are  other  substances,  whose  nature  is  unknown, 
which  hinder  a  full  growth  of  the  bacilli  or  production  of  toxin.  This 
is  true  of  bouillon  made  directly  from  fresh  meat,  old  meat,  fermented 
meats,  or  meat  extracts.  Under  the  best  conditions  we  can  devise, 
toxin  begins  to  be  produced  by  bacilli  from  some  cultures  when  freshly 
soT\Ti  in  bouillon  some  time  during  the  first  twenty-four  hours;  from 
other  cultures,  for  reasons  not  very  well  understood,  not  for  two  to 
four  da3's.  The  greatest  accumulation  of  toxin  is  on  the  fom'th  day, 
on  the  average,  after  the  production  of  toxin  has  commenced.     After 

*Jour.  of  Exp.  Med..  Jan.,  1896. 
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that  time  the  number  of  Hving  bacilli  rapidly  diminishes  in  the  culture 
and  the  conditions  for  those  remaining  alive  are  not  suitable  for  the 
rapid  production  of  toxin.  As  the  toxin  is  not  stable,  the  deterioration 
taking  place  in  the  toxin  already  produced  is  greater  than  the  amount 
of  new  toxin  still  forming." 

The  virulence  of  the  diphtheria  bacillus  as  judged  by  clinical  symp- 
toms varies  greatly.  Thus,  a  bacillus  little  or  not  at  all  virulent  for 
one  person  may  cause  grave  symptoms  in  another.  Certain  epidemics 
are  characterized  by  many  mild  cases ;  others,  by  the  number  of  severe 
ones.  Conditions  of  climate  and  temperature,  states  of  civilization, 
and  race,  all  influence  the  degree  of  virulence  of  the  diphtheria  bacilli. 
Finally,  the  association  of  other  organisms  with  the  bacilU  has  a  de- 
cided effect  on  the  degree  of  virulence  noted. 


PSEUDODIPHTHERIA  BACILLL 

The  confusion  as  to  the  proper  nomenclature  of  certain  diphtheria- 
like organisms  increases  from  day  to  day.  The  two  schools  of  opinion 
in  regard  to  the  relations  of  so-called  pseudodiphtheria  bacilli  and  true 
Klebs-Loffler  bacilli  have  already  been  mentioned.  Among  those 
who  believe  in  the  practical  identity  of  the  two  sets  of  organisms  are, 
or  were  until  recently,  Roux  and  Yersin  and  their  followers,  Behring 
(see  last  edition  of  "Text-book  on  Diphtheria,"  1901),  and,  in  this 
country,  Wesbrook  and  Gorham.  Although  the  two  latter  have  not 
expressed  themselves  definitely  on  this  subject,  their  writings,  already 
quoted,  would  lead  one  to  place  them  in  this  category. 

By  far  the  largest  number  of  observers,  while  acknowledging  the 
difficulty  which  surrounds  the  differential  diagnosis  between  true  and 
pseudodiphtheria,  believe  that  there  is  always  a  difference,  and  that 
under  no  known  conditions  of  growth  can  the  one  class  change  into 
the  other. 

Avirulent  and  atoxic  Loffler  bacilli  are  in  all  respects  identical  with 
true  diphtheria  bacilli  save  in  the  absence  of  virulence  and  power  of 
producing  toxin,  and,  as  already  stated,  these  qualities  have  been 
artificially  restored  by  Bomstein. 

In  the  early  days  of  this  discussion  it  was  customary  to  give  names 
to  these  diphtheria-like  organisms — Hoffman's  bacilli,  xerosis  ba- 
cillus, etc.  It  would  seem  simpler  for  those  who  believe  in  the  non- 
identity  of  the  two  sets  of  organisms  to  include  all  bacilh  which  do  not 
possess  the  essential  characteristics  of  the  true  Loffler  bacilli  in  a 
separate  class,  that  of  pseudodiphtheria  bacilli. 
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Among  the  recent  works  on  this  subject  is  that  of  Schabad,  who 
has  made  an  elaborate  study  of  true  and  pseudodiphtheria  bacilh  in  an 
attempt  to  arrive  at  a  method  of  differential  diagnosis. 

Differentiation  from  Loffler  Bacilli  by  Growth  on  Different 
Media. — On  blood-serum  the  growth  of  the  pseudobacillus  is  much 
slower  at  first.  In  the  first  twenty-four  hours  there  is  often  little  or 
no  growth,  while  the  true  bacilli  has  formed  a  colony  of  1^  to  2|  a*  in 
diameter.  From  the  fourth  day  the  pseudobacillus  colony  overtakes 
that  of  the  true  diphtheria  colony.  Occasionally,  however,  pseudo- 
bacilH  were  found  which  grew  quite  as  well  as  the  true.  In  regard  to 
the  appearance  of  the  two  sets  of  colonies,  there  is  often  little  differ- 
ence. Escherich  states  that  the  colonies  of  the  pseudobacilli  may  be 
distinguished  by  their  milk-white  color,  their  moist  appearance,  and 
more  fluid  consistence.     This  was  confirmed  by  Proscheska,   and 

denied    by    Hilbert    and  

others.  Kressling  found 
that,  if  a  culture  of  Loffler 
bacilli  was  mixed  in  a  drop 
of  water,  the  mixture  was 
not  a  homogeneous  one, 
but  showed  lumps  or  flakes 
readily  detected  with  the 
naked  eye.  On  the  other 
hand,  cultures  of  pseudo- 
diphtheria  made  a  perfect 
emulsion. 

Schabad  found  that  in 
agar,  pure  cultures  of  both 
true  and  pseudodiphtheria  bacilli  grew  well.  The  colonies  of  pseudo- 
diphtheria  were  usually  of  a  yellow  color,  more  luxuriant  and  fluid  than 
the  true  diphtheria.  The  color  of  the  latter  colonies  was  usually  gray. 
The  differences  between  the  two  were  more  pronounced  after  two  or 
three  days'  growth.  On  glycerin-agar  and  gelatin  little  difference  was 
observed  between  the  two. 

The  growth  in  bouillon  varied.  The  characteristic  growth  of  the 
bacilli  in  this  media  has  been  already  described.  Schabad  found  little 
difference  in  the  character  of  the  growth  of  the  two  bacilli.  The  clari- 
fication of  the  bouillon,  if  cloudiness  had  already  taken  place,  was 
found  to  occur  later  with  the  pseudodiphtheria  than  with  the  true. 
With  the  former  there  was  also  observed  a  heavier  precipitation  at  the 
bottom  of  the  vessel.     Both  bacilli  produced  a  diffuse  cloudiness  and 
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i'lG.  8. — Pseudodiphtberia  bacilli.     X  650  (Koplik). 
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film  on  the  surface  in  strong  alkaline  media ;  in  fairly  acid  or  alkaline 
media,  a  precipitate  without  the  cloudiness. 

On  albumin  the  author  was  unable  to  confirm  Gelpke's  observa- 
tion of  a  salmon-colored  colony  of  true  diphtheria,  the  only  differ- 
ence seen  being  a  less  luxuriant  growth  of  the  true  diphtheria  as 
compared  with  the  pseudodiphtheria. 

Urine-agar,  potatoes,  alkaline  serum,  and  antitoxic  serum  gave  no 
positive  results  as  a  means  of  differential  diagnosis.  In  a  limited 
number  of  observations  on  the  growth  in  ascitic  fluid  Schabad  was 
able  to  confirm  the  observation  of  Januszewska,  that  the  pseudo- 
bacillus  gave  a  diffuse  cloudiness  while  the  true  bacillus  did  not. 

Differentiation  by  Morphology. — The  shape,  length,  and  thickness 
of  the  diphtheria  bacilli  varies  greatly  with  the  medium,  the  number 
of  colonies,  temperature,  age  of  cultures,  etc.  Schabad  b&lieves,  there- 
fore, that  Martin's  classification  into  short,  medium,  and  long  bacilh  is 
purely  arbitrary. 

In  order  to  give  any  weight  to  the  morphology  of  the  two  organ- 
isms as  a  means  of  differential  diagnosis,  they  must  be  placed  as  nearly 
as  possible  under  the  same  conditions  of  growth.  In  this  way  the 
pseudobacillus  may  often  be  recognized  by  its  shorter  length,  greater 
thickness,  regular  staining,  and  parallel  disposition.  The  ratio  of  the 
length  to  the  breadth  of  the  true  diphtheria  bacillus  varies  from  5  : 1 
to  8  : 1.  The  pseudodiphtheria  bacillus  varies  from  2  : 1  to  4  : 1,  and, 
furthermore,  the  pseudobacillus  in  actual  thickness  is  usually  1^  to  2^ 
times  greater.  Symbiosis,  temperature,  and  fluidity  of  the  culture- 
medium  were  found  to  influence  the  length  of  the  bacilli.  The 
morphologic  differentiation  of  the  two  sets  of  bacilli  is  only 
facultative,  not  obhgatory,  and  under  certain  conditions  of  growth 
all  the  characteristics  of  the  true  diphtheria  may  be  seen  in  the 
pseudobacillus. 

According  to  Escherich,  the  true  and  pseudodiphtheria  appear 
in  three  forms:  (1)  Short,  wedge-shaped;  (2)  cylindric;  (3)  club- 
shaped.  The  first,  with  rounded  ends,  is  the  most  characteristic  for 
both  true  and  false  cHphtheria.  The  staining  in  this  form  is  usually 
regular.  Occasionally  the  ends  are  more  deeply  stained  than  the 
center  with  alkaline  methylene-blue.  In  the  cylindric  form,  segmen- 
tal staining  is  characteristic  with  2,  3,  or  4  joints  to  a  bacillus.  The 
third  is  not  a  degenerative  type,  as  it  occurs  in  serum  cultures  after 
twenty-four  hours.  It  is  usually  found  with  abundant  culture-media. 
In  a  fresh  serum  culture  the  diphtheria  bacillus  generally  shows  the 
second  or  third  type,  the  pseudobacillus  the  first.     In  young  serum 
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cultures  the  so-called  Ernst-Neisser  polar  granules  are  regularly  seen 
in  the  diphtheria  bacilli,  in  the  pseudobacilli  only  in  old  cultures. 

Schabad  regards  the  polar  granules  in  pseudobacilli  as  atypical. 
They  are  round,  with  a  diameter  less  than  that  of  the  bacillus,  so  that 
a  protoplasmic  space  is  to  be  seen  about  them  not  so  deeply  stained. 
They- are  often  multiple  in  one  bacillus,  though  but  few  bacilli  show 
them  at  all.  Occasionally  the  ends  of  the  true  bacillus  are  more 
deeply  stained  without  a  distinct  granule.  The  author  states  that 
great  care  should  be  exercised  in  regard  to  the  temperature  at  which 
the  bacilli  are  grown,  in  order  to  give  weight  to  this  method  of  differ- 
ential diagnosis,  and  under  these  circumstances  he  has  not  found  an 
acid-forming  bacillus  which  did  not  give  typical  granules  in  fresh 
serum  cultures,  and  never  typical  granules  in  a  pseudobacillus. 

Reaction  in  Bouillon  Cultures  as  a  Means  of  Differentiation. — 
The  value  of  the  chemical  reaction  in  bouillon  cultures  as  a  means  of 
differential  diagnosis  is  variously  estimated  by  different  observers. 
Zarniko  first  called  attention  to  its  importance.  Roux  and  Yersin 
believe  that  both  true  and  false  diphtheria  bacilli  at  first  form  acid  and 
later  alkali.  The  pseudobacillus,  however,  begins  the  formation  of 
alkali  earlier  and  more  rapidly  than  the  Loffier  bacillus.  Spronck, 
Neisser,  and  Kurth  have  seen  acid-forming  pseudobacilli.  The  latter 
has  divided  pseudobacilli  into  (1)  B.  pseudodiphtherise  alkalifaciens, 
and  (2)  B.  pseudodiphtherise  acidumfaciens. 

Schabad,  in  commenting  on  these  conclusions,  points  out  the  fact 
that  litmus-paper  was  used  as  a  test  of  reaction,  instead  of  the  more 
delicate  one  of  titration  with  phenolphthalein.  Furthermore,  he 
shows  the  importance  of  testing  the  bouillon  immediately  before  in- 
oculation and  of  using  a  bouillon  neither  too  acid  nor  alkaline. 
With  these  precautions  it  was  found  that  the  pseudobacilli  either 
forms  alkali  from  the  beginning,  or  a  very  small  amount  of  acid,  which 
soon  is  neutralized  and  goes  over  to  alkali.  He  is  strongly  of  the 
belief  that  the  acid-forming  bacilli  are  avirulent  true  diphtheria  bacilli. 

Pathogenicity  as  a  Means  of  Differentiation. — This  is  by  no  means 
to  be  reUed  upon,  as  we  now  know  that  true  diphtheria  bacilli  may 
be  absolutely  non-pathogenic.  In  regard  to  pseudodiphtheria  there 
is,  again,  a  difference  of  opinion.  Some  authors — Spronck,  Frankel, 
Zupnik,  Gelpke,  and  others — believe  that  they  are  pathogenic  in  vary-  ■ 
ing  degrees.  The  great  majority,  however,  have  seen  only  local 
effects, — edema,  loss  of  hair,  etc., — and  occasionally  a  slow  process  of 
general  deterioration  in  health,  and  finally  death  from  some  intercur- 
rent disease.     Schabad  has  seen  only  local  effects  following  injec- 
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tion.  Spronck  showed  that  if  six  to  sixteen  hours  before  inocula- 
tion the  guinea-pigs  were  given  antitoxic  serum  equal  to  -g-oVo  ^^  toW 
of  body-weight,  the  true,  even  if  avirulent,  diphtheria  bacilli  caused 
no  local  edema,  while  that  caused  by  the  pseudobacilli  was  not  influ- 
enced. It  was  the  result  of  these  experiments  which  led  Frankel  to 
join  the  duaUst  school.  Schabad  was  able  to  confirm  these  experi- 
ments, but  found  that  in  some  cases  the  guinea-pig  inoculated, 
together  with  the  control,  died  of  chronic  diphtheria  toxemia,  from 
injections  of  avirulent  diphtheria  bacilli.  He  concludes  that  in  the 
case  of  shghtly  \drulent  diphtheria  bacilH,  Spronck 's  method  of  dif- 
ferential diagnosis  gives  only  indefinite  results. 
Schabad 's  conclusions  are  as  follows: 

1.  Diphtheria  and  pseudodiphtheria  are  two  distinct  organisms. 

2.  The  difference  between  them  hes  in  their  growth  in  different 
culture-media  (especially  agar  and  ascitic  fluid),  in  their  morphology, 
reaction  in  bouillon  culture,  coloration  with  Neisser's  stain,  and  patho- 
genesis for  animals, 

3!  Neisser's  stain  and  reaction  in  bouillon  are  the  most  important 
means  of  differential  diagnosis. 

4.  Avirulent  diphtheria  bacilli  should  be  kept  distinct  from  pseudo- 
diphtheria  bacilli ;  they  are  in  all  respects  identical  with  virulent  diph- 
theria bacilh  except  in  their  lack  of  virulence. 

5.  To  the  mistaking  of  a^drulent  diphtheria  bacilh  for  pseudo- 
bacilh  is  attributable  the  failure  of  many  writers  to  attain  definite 
results  with  Neisser's  stain  and  reaction  in  bouillon. 

6.  Avirulent  cUphtheria  bacilli  can  in  all  cases  be  distinguished  by 
the  above  methods  from  pseudobacilli. 

Many  attempts  have  been  made  to  classify  the  various  diphtheria- 
like bacilh  which  have  been  found  in  almost  every  part  of  the  body, 
and  in  association  with  various  diseases.  Thus,  they  have  been  found 
in  cancer,  stomatitis,  noma,  dysentery,  otitis  media,  etc. 

De  Simoni  has  attempted  a  classification  of  the  various  types, 
according  to  their  methods  of  stain,  growth  on  different  media,  etc. 
He  acknowledges,  however,  that  this  division  is  artificial,  and  not 
necessarily  inclusive  of  all  forms  of  pseudodiphtheria  bacilh.  He 
believes  that  the  xerosis  bacillus  exists  in  several  different  forms  and 
cannot  be  considered  as  more  than  a  very  frequent  dweller  on  various 
mucous  membranes,  especially  the  conjunctiva,  normal  or  inflamed. 

Schanz*  beheved  in  the  identity  of  the  xerosis  bacilh  and  pseudo- 
bacilH,  and  that  under  certain  circumstances  not  stated  the  former 

*Deutsch.  med.  Woch.,  1894,  S.  149. 
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could  become  virulent  and  cause  diphtheria.  Peters  came  to  a  similar 
conclusion.* 

Among  the  more  recent  attempts  at  classification  of  pseudodiph- 
theria  bacilli  is  that  of  Gromakowski.  This  observer  examined  81 
cultures  of  pseudobacilU  from  cases  of  conjuncti^dtis  and  angina;  61 
cultures  were  taken  from  the  conjunctiva.  He  di^ddes  them  into 
three  classes,  according  to  their  morphology  and  their  growth  on  differ- 
ent cultm-e-media.  Three  different  kinds  were  found  in  the  conjunc- 
tival sac,  and  on  this  account  they  ma}^  be  set  down  as  xerosis  bacilli : 

First,  thick  pseudobacilli  of  different  lengths.  In  bouillon  cultures 
these  are  arranged  in  small  groups.  Some  are  long,  club-shaped; 
others  like  lengthened  cocci.  These  do  not  make  the  bouillon  cloudy. 
There  is  a  precipitate  at  the  bottom  of  the  glass  after  twenty-four 
hours,  which  disappears  on  shaking.  On  blood-serum  the  growth  is 
slow.  There  is  no  acid  formation  in  bouillon.  Little  or  no  patho- 
genicity for  guinea-pigs.  Local  edema  is  shown  in  a  few  cases,  not 
controlled  by  antitoxin.  These  ga^^e  negative  results  when  placed  on 
the  conjunctiva.  Eight  cultures  gave  a  positive  result  by  Neisser's- 
stain  in  twelve  hours;  28  cultures  after  eighteen  hours;  and  4  cul- 
tures after  thirty-six  hours.  In  some  cases  the  stain  was  not  to  be 
distinguished  from  that  shown  by  Loffler's  bacillus.  In  others  the 
bacilli  were  thicker  and  the  polar  granules  had  a  less  diameter  than 
the  bacilU. 

Of  the  second  variet}^  six  were  found  in  the  conjunctiva,  seven  in 
the  throat.  They  resembled  cUphtheria  bacilh  very  closety  in  growth 
and  morphology,  ha^dng  rounded  ends,  two  or  three  times  longer  than 
broad,  and  in  old  cultures  showed  thickening  on  one  or  both  ends. 
Their  position  to  one  another  was  not  characteristic.  In  bouillon  a 
light  cloudiness  was  seen  after  twenty-four  hours,  with  a  thick  deposit 
and  a  thin  film  on  the  surface.  The  bouillon  cleared  after  a  week  in 
the  thermostat.  Six  cultures  gave  an  alkaline  reaction  in  bouillon  and 
seven  did  not  affect  the  reaction.  No  result  in  guinea-pigs  and  none 
in  conjunctival  sac  of  man.  Neisser's  stain  was  found  negative  in  all 
cases. 

The  third  variety  was  the  smallest,  and  was  found  four  times  in  the 
conjunctival  sac  and  three  times  in  the  throat  and  nose:  short  rods, 
twice  as  long  as  thick,  with  rounded  ends  and  arranged  in  parallel 
rows.  They  were  found  to  stain  badly  with,  methylene-blue,  the  cen- 
ter less  colored  than  the  ends,  and  thus  appearing  segmented.  The 
bouillon  was  slightly  clouded  after  twenty-four  hours  with  a  very 

*CentraIbl.  f.  Bad.,  1896,  Nos.  16,  17. 
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light  precipitate.  After  three  days  only  a  slight  clearing  ensued,  and 
there  was  a  fairly  marked  precipitate  of  round  form,  not  disturbed  by 
shaking,  but  becoming  feathery  in  appearance.  There  was  no  result 
in  guinea-pigs.  In  bouillon  four  cultures  gave  no  results  in  reaction; 
in  three,  alkali.  In  all  the  cases  Neisser's  stain  was  positive,  but  not 
before  twenty-four  to  thirty-six  hours. 

Neisser's  stain  proved  useless  in  making  diagnosis  of  diphtheria  of 
the  conjunctiva,  as  the  first  class  gave  the  stain  after  twelve  to  twenty 
hours,  so  that  control  by  animal  inoculation  was  necessary.  In  cases 
of  angina  the  stain  was  of  more  value  in  making  a  diagnosis. 

The  examples  given  will  suffice  to  give  an  idea  of  the  confusion 
that  exists  at  present  as  to  the  proper  classification  of  the  various 
diphtheria-like  bacilli.  The  problem  must  for  the  present  remain 
unsolved.  The  question  is  of  great  importance  as  a  matter  of  scientific 
as  well  as  practical  interest:  i.  e.,  to  know  if,  under  any  circumstances 
not  yet  understood,  the  organisms  which  are  generally  regarded  as 
pseudodiphtheria  may  develop  into  virulent  diphtheria  bacilli.  As  a 
matter  of  practical  differential  diagnosis  between  true  and  false  bacilli, 
the  results  given  with  Neisser's  stain  or  alkaline  methylene-blue  in  an 
alkaline  blood-serum  culture  not  over  twenty-four  hours  old,  and,  if 
necessary,  the  reaction  in  bouillon  and  test  of  virulence  in  guinea-pigs, 
will  enable  the  clinician  to  reach  a  probably  correct  conclusion  as  to 
the  classification  of  a  given  organism. 

It  may  be  said,  in  brief,  that  a  given  diphtheria-like  bacillus  which 
produces  little  or  no  acid  in  bouillon  cultures,  that  shows  no  or  only 
atypical  polar  granules  in  a  twelve  to  twenty-four-hour-old  blood- 
serum  culture,  and  is  non-pathogenic  for  guinea-pigs,  ma}^  be  safely 
classified  as  belonging  to  the  great  class  of  pseudodiphtheria  bacilli, 
and  rules  in  regard  to  quarantine,  treatment,  etc.,  be  followed  accord- 
ingly. 


PATHOLOGY.* 
THE  PSEUDOMEMBRANE. 

Distribution. — ^This  is  very  wide.  Holt,  in  a  series  of  cases  occur- 
ring at  the  New  York  Infant  Asylum,  gives  the  following : 

Above  the  larynx  (63  cases) :  Tonsils  only,  27  cases ;  pharynx  or 
pharynx  and  tonsils,  18  cases;  pharynx  and  nose,  or  rhino-pharynx, 
18  cases. 

Not  above  the  larynx  (10  cases) :  Larynx  only,  6  cases;  larynx  and 
trachea,  1  case;  larynx,  trachea,  and  large  bronchi,  1  case;  larynx, 
trachea,  large  and  to  smallest  bronchi,  2  cases. 

Both  above  and  below  the  larynx  (36  cases) :  Pharynx  and  larynx, 
12  cases;  pharynx,  larynx,  and  trachea,  6  cases;  pharynx,  larynx, 
trachea,  and  large  bronchi,  4  cases;  pharynx,  larynx,  trachea,  large 
to  smallest  bronchi,  10  cases;  nose,  pharynx,  larynx,  and  trachea,  1 
case ;  nose,  larynx,  and  trachea,  1  case ;  pharynx  and  trachea  (none 
in  larynx),  1  case;  pharynx,  trachea,  and  bronchi  (none  in  larynx), 
1  case.     Total,  109  cases. 

Lennox  Brown  in  1000  cases  reports  as  follows : 

Above  the  larynx  (841,  or  84.1%):  Fauces  (including  tonsils) 
alone,  672  cases;  nose  alone,  2  cases;  fauces  and  nose,  165  cases; 
mouth  or  lips  alone,  1  case;  hard  palate  alone,  1  case. 

Invohdng  the  larynx  (159,  or  15.9%):  Larynx  alone,  4  cases; 
larynx  and  fauces,  109  cases ;  larynx,  fauces,  and  nose,  46  cases. 

Councilman,  Mallory,  and  Pearce,  in  220  cases  examined,  found  a 
definite  membrane,  postmortem,  in  127  cases.  These  patients  were 
treated  with  antitoxin,  and  in  many  cases  the  membrane  had  disap- 
peared before  death:  Tonsils,  65  cases;  epiglottis,  60  cases;  larynx, 
75  cases;  trachea,  66  cases;  pharynx,  51  cases;  nose,  43  cases; 
bronchi,  42;  left  palate  and  uvula,  13;  esophagus,  12;  tongue,  9; 
stomach,  5;  duodenum,  1;  vagina,  1;  vulva,  1;  skin  of  ear,  1;  con- 
junctiva, 1. 

The  membrane  was  found  on  the  tonsils  alone  in  7  cases ;  trachea 

*  The  studies  of  Councilman,  Mallory,  and  Pearce  have  been  freely  consiilted 
in  the  preparation  of  this  part  of  the  subject.  "A  Study  of  the  Bacteriology  and 
Pathology  of  220  Fatal  Cases  of  Diphtheria,"  by  W.  J,  Mallory,  F.  B.  Councilman, 
and  R.  M.  Pearce,  Boston,  1901. 
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2;  larynx,  3;  pharynx,  1;  left  palate,  1;  esophagus,  1;  epiglottis,  2; 
mucous  membrane  of  nose,  1;  and  in  all  others  several  structures 
were  involved  by  the  membrane. 

In  regard  to  the  extension  of  the  membrane  in  laryngeal  cases, 
before  the  use  of  antitoxin  in  87  postmortem  examinations  made  at  the 
Foundling  Hospital  the  extent  of  the  pseudomembrane  was  as  follows : 
In  9  cases  it  extended  from  the  tip  of  the  nose  to  the  finest  bronchi ; 
in  6,  from  the  nose  to  the  bifurcation  of  the  trachea;  in  17,  from  the 
pharynx  to  the  finest  bronchi;  in  17,  from  the  larynx  to  the  finest 
bronchi;  in  17,  from  the  pharynx  to  the  main  bronchi;  in  17,  in  the 
larynx  and  trachea;  in  3,  in  the  pharynx  and  larynx;  and  in  1,  in  the 
larynx  only  (Northrup). 

Autopsies  made  on  diphtheria  cases  which  have  been  treated  with 
antitoxin  seldom  show  this  extent  of  membrane,  and  it  is  not  unusual 
in  laryngeal  cases  which  have  given  severe  symptoms  of  stenosis  to 
find  only  a  little  redness  and  swelling  of  the  parts  at  autops}'. 

Histology. — The  pseudomembrane  may  be  white  or  yellowish  or  a 
dirty  brown,  or  even  black.  It  may  be  tough  and  leathery  or  more 
or  less  friable,  firmly  adherent  to  the  underljdng  tissues,  as  when 
situated  on  the  uvula  or  pharyngeal  wall,  or  easily  detached,  as  in  the 
trachea.  Councilman,  Mallory,  and  Pearce  have  made  minute  and 
exhaustive  stucUes  of  the  pseudomembrane  in  the  cases  already 
referred  to.  The  work  itself  must  be  consulted  for  the  detailed 
results,  a  brief  synopsis  of  which  is  as  follows : 

The  tonsillar  membrane  shows  best  the  variations  in  structure. 
Two  varieties  of  it  are  seen,  corresponding  to  the  macroscopic  appear- 
ances :  First,  dense,  firm,  elastic  membrane,  which  can  be  stripped  off 
in  large  flakes;  and,  second,  the  more  friable  variety.  The  first  is 
composed  of  a  reticular  structure  with  considerable  uniformity  in  the 
size  of  the  beams  composing  it. 

The  tissue  of  the  reticulum  is  much  denser  and  more  refractile  than 
ordinary  fibrin  and  is  irregularly  stained  by  Weigert's  method.  It  is 
homogeneous  in  structure.  Occasionally  nodules  are  seen  in  the 
beams.  Irregular  masses  of  tissue  resembling  the  membrane  of 
the  reticulum  are  seen  adjacent  to  it  or  lying  mthin  its  spaces. 
They  are  of  about  the  same  size  as  the  epithelial  cells  and  are 
occasionally  continuous  with  the  remaining  epithelium.  These  masses 
are  undoubtedly  epithelial  cells  and  leucocytes  which  have  undergone 
hyaline  degeneration  and  play  an  important  part  in  the  formation  of 
the  hyaline  membrane. 

A  membrane  of  this  sort  may  cover  the  whole  tonsil,  or,  again,  it 
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PATHOLOGY.  51 

may  form  only  the  upper  part  of  the  entire  pseudomembrane  and  be 
separated  from  the  tissue  beneath  by  fibrin.  The  surface  of  the 
epithehum  is  usually  swollen  and  more  or  less  disintegrated. 

The  second  or  more  friable  variety  of  membrane  is  composed  of 
fibrin  forming  a  reticulum,  just  as  in  the  case  of  the  hyaline  membrane, 
but  with  more  irregular  spaces  and  fibers.  The  fiber  is  often  arranged 
in  whorls.  In  the  fibrin  spaces  there  are  nimierous  leucoc}i;es,  which 
are  weU  preserved  or  present  onl}"  as  a  detritus.  This  fibrinous 
membrane  often  extends  over  the  whole  surface  of  the  tonsil  and 
penetrates  the  crypts.  The  hyaline  membrane  is  never  seen  in  the 
latter. 

The  epithehum  beneath  the  membrane  of  both  varieties  is  absent. 
OccasionaUy,  however,  a  few  cells  of  the  lower  layer  remain.  The' 
meshes  of  the  reticulum  are  occasionalh^  distended  and  the  membrane 
hfted  up  by  an  exudation  formed  beneath  and  in  its  substance.  The 
membrane  rareh^  is  in  actual  contact  with  the  mucous  membrane, 
but  is  separated  from  it  to  a  greater  or  less  extent  by  a  space  con- 
taining granular  material,  leucocytes,  and  nuclear  fragments.  The 
epithehum  beneath  and  in  the  ^dcinity  of  the  membrane  shows 
various  alterations.  It  contains  numbers  of  polynuclear  leucocytes 
and  hnnphocytes  situated  between  and  in  the  epithehum  cells. 
Red  blood-corpuscles  are  also  found  in  it,  generally  but  not  always 
outside  of  the  epithehal  cells.  Where  the  epithelium  comes  into  con- 
tact mth  the  membrane,  and  in  places  on  the  surface  not  in  contact 
^^dth  it,  there  is  an  enormous  multiphcation  of  the  nuclei  by  direct 
diiasion.  The  crj^pts  in  places  denuded  of  the  epithelium  are  filled 
with  necrotic  tissue  and  fibrin.  The  lining  epithelium  of  the  crypts 
is  loose,  edematous,  and  infiltrated  with  cells.  The  blood-vessels  of 
the  papillae  extending  into  the  epithelium  are  surrounded  by  lymphoid 
and  plasma  cells.  The  tissue  beneath  the  membrane  and  beneath 
the  epithelium,  when  tliis  is  present,  shows  a  necrosis  with  dense 
fibrinous  exudation,  often  containing  nuclear  fragments.  In  some 
cases  there  is  more  or  less  extensive  infiltration  vdth  red  blood-cells. 
There  ma}^  be  a  hyaline  degeneration  of  the  epithelium,  especially  in 
the  epiglottis  and  trachea.  A  considerable  amount  of  fibrin  is  found 
in  the  tissues.  That  coming  from  the  fibrin  factors  in  the  exudation 
is  simply  deposited  in  the  tissue,  which  is  probably  necrotic,  and 
which  has  undergone  first  a  hyahne  metamorphosis  (desmoid  pseudo- 
fibrin  of  Baumgarten). 

The  changes  in  the  trachea  produced  by  the  membrane  differ  in 
many  respects  from  those  found  in  other  places.     (See  Plate  1.) 
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In  general  the  membrane  is  distinctly  fibrinous.  Three  or  more  dis- 
tinct laj-ers  can  be  made  out.  On  the  surface  is  a  rather  granular 
mass  composed  of  nuclear  detritus  and  broken  up  fibrin ;  beneath  this, 
the  definite  fibrinous  reticulum  with  small  and  generally  flattened 
spaces.  In  some  cases  it  is  filled  almost  exclusively  with  polynuclear 
leucocytes  with  occasional  red  blood-cells.  The  cells  are  either  well 
preserved  or  much  degenerated.  Between  this  layer  and  the  mem- 
brana  propria,  and  frequently  separated  from  the  former  by  a  dense 
mass  of  fibrin,  is  a  layer  in  which  the  fibrinous  network  shows  much 
larger  meshes. 

Thicker  masses  of  fibrin  pass  into  the  membrana  propria  perpen- 
cUcular  to  it.  From  these  columns  lateral  communicating  fibers  are 
given  off.  Cells  are  contained  in  the  meshes.  They  are  arranged  in 
a  row  along  the  membrana  propria.  As  a  rule,  only  the  nuclei  are 
present.  Remains  of  the  epithelium  are  seen  in  the  trachea  beneath 
the  mucous  membrane,  but  it  is  always  profoundly  affected.  Among 
the  remains  of  the  epithelial  cells  are  a  very  few  red  blood-cells  and 
occasionally  lymphocytes. 

Beneath  the  membrana  propria  there  often  exists  an  extensive 
hemorrhagic  exudate;  also  in  the  glands  and  filling  up  the  ducts. 
The  membrane  does  not  usually  extend  into  the  mucous  glands. 
The  membrana  propria  is  usualh^  intact,  and  a  few  leucocytes 
may  be  seen  passing  through  it.  Occasionally  below  it  are  small 
areas  of  hyaline  fibrinoid  metamorphosis  of  the  connective  tissue. 
Portions  of  the  adjacent  membrana  propria  occasionally  exhibit  the 
same  change. 

In  cases  in  which  membrane  was  found  on  the  tongue  as  an  exten- 
sion from  the  tonsils  it  was,  as  a  rule,  fibrinous  in  character.  On  the 
pharynx  and  palate  the  membrane  was  similar  to  that  described  on  the 
tonsils.  The  fibrinous  variety  was  more  often  seen  than  the  hyaline. 
On  the  epiglottis  both  hyaline  and  fibrinous  membrane  were  found, 
usually  the  latter. 

In  regard  to  the  changes  in  the  blood-vessels  beneath  the  mem- 
brane the  following  were  noted:  The  dark  color  of  the  membrane 
often  found  was  due  to  the  large  number  of  blood-cells.  Usually 
immediately  beneath  the  membrane  the  blood-vessels  were  occluded 
by  a  mass  of  very  much  the  same  character  as  the  membrane,  fibrinous 
in  some,  hyahne  in  others.  The  entire  wall  of  the  vessel  was  swollen, 
hyaline,  and  stained  with  fibrin  stain.  The  vessels  were  often  sur- 
rounded with  a  membrane  connected  with  that  above  and  almost  un- 
recognizable.    The  change  affected  veins,  arteries,  and  capillaries. 
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The  steps  of  the  various  changes  could  be  traced  in  the  walls  of 
the  small  arteries;  small  masses  of  homogeneous  material  gi\'ing 
the  fibrin  stain  first  appeared  between  the  muscle-cells  of  the 
media.  The  process  bore  a  marked  similarity  to  amyloid  infil- 
tration of  blood- vessels ;  i.e.,  a  hj-ahne  fibrinoid  metamorphosis 
similar  to  that  described  in  the  connective  tissue.  The  muscles 
immediately  beneath  the  media  were  not  altered.  Thrombi  were 
frequently  foimd  in  the  veins.  Here,  too,  was  found  proHfera- 
tion  of  the  cells  of  the  media.  The  superficial  and  deep  lymphatics 
were  dilated,  containing  a  finelj^  granular  material  and  verj^  few  cells. 
Their  nuclei  showed  no  change.  The  changes  in  the  mucous  glands 
varied  from  congestion  and  sHght  degeneration  to  complete  necrosis. 
This  degeneration  would  accomit  for  the  small  amount  of  mucus 
excreted  in  connection  with  the  membrane.  There  were  found  altera- 
tions in  the  striated  muscles  of  the  pharynx,  most  noted  nearest  the 
membrane.  These  consisted  of  general  edema,  hemorrhage,  and  infil- 
tration with  leucocjiies.  The  first  change  consisted  in  the  disappear- 
ance of  the  fibrilla,  which  seemed  to  begin  in  the  center  of  the  fiber. 
In  the  swollen  fibers  appeared  a  system  of  vacuoles,  gi^^ng  a  reticulated 
appearance.  In  the  more  altered  fibers  this  was  lost,  and  the  homo- 
geneous material  showed  fine  fracture  lines  radiating  from  a  center  or 
broken  up  into  a  number  of  masses.  In  the  most  altered  fibers  the 
nuclei  had  disappeared  or  were  fragmented,  and  often  contained 
leucocytes. 

In  the  earher  cases  in  which  there  was  a  definite  membrane  the 
diphtheria  bacilli  were  found  almost  constantly.  In  the  later  cases 
they  were  generally  missed.  They  were  found  chiefly  in  clumps  of 
varjdng  sizes  on  the  surface  of  the  membrane,  particularly  in  the 
trachea,  in  the  necrotic  areas  and  fibrin,  and  in  a  few  instances  deep 
down  in  the  membrane,  where  they  stained  poorly.  They  were  foimd 
also  on  the  surface  of  the  hyahne  reticulum  and  occasionally  inclosed 
in  poljTiuclear  leucocytes  deep  in  the  membrane.  In  no  case  were 
bacilli  found  in  connection  with  epithelial  degeneration,  which  should 
properly  be  regarded  as  the  initial  lesion  in  membrane  formation.  In 
cases  where  the  bacilli  were  most  numerous  they  were  often  found  in 
pure  culture.  Cocci  were  frequently  mixed  with  them,  especially  in 
the  tonsils  and  in  necrotic  masses.  The  membrane  and  the  necrosis 
due  to  it  were  found  occasionally  to  be  invaded  by  fungi. 

Councilman,  Mallory,  and  Pearce  believe,  from  the  results  of 
their  observation,  that  the  earliest  lesions  in  membrane-building 
are   caused   by   diphtheria   toxins,   and   that   later,  when   necrotic 
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areas  are  formed,  these  form  suitable  media  for  the  growth  of  the 
bacilli.  The  membrane  is  never  formed  on  an  intact  epithehal 
surface,  but  may  extend  over  it.  Nothing  is  to  be  gained  by  making 
a  distinction  between  croupous  and  diphtheritic  membrane.  They 
have  found  typical  hyaline  and  fibrinous  membranes  in  cysts  of  the 
ovary  in  the  foFmation  of  which  bacteria  played  no  part. 


NERVOUS  SYSTEM. 

No  lesion  of  diphtheria  is  so  characteristic  of  the  disease  as  the 
changes  which  take  place  in  the  nervous  system.  These  changes  have 
been  frequently  proved  by  the  inoculation  of  filtered  cultures  to  be 
due  to  the  toxins  of  the  Loffler  bacilh  and  not  to  the  presence  of  the 
bacilli  themselves.  They  are  seen  most  frequently  in  the  prolonged 
cases  of  diphtheria.  In  those  running  a  rapidly  fatal  course,  the  lesions 
are  frequently  missed.  While  most  authors  are  agreed  as  to  the  char- 
acter of  the  lesions  seen  in  the  peripheral  nerves,  there  is  still  a  marked 
difference  of  opinion  as  to  the  occurrence  of  lesions  in  the  brain, 
spinal  cord,  and  various  ganglia.  Studies  on  this  subject  have  been 
numerous,  and  extend  over  a  great  many  years.  Thus,  in  1862  Char- 
cot and  Vulpian  described  degenerative  changes  in  fibers  of  the  nerves 
of  the  palate.  In  1871  Oertel  found  capillary  hemorrhages  of  the 
cerebrospinal  dura  mater  and  of  the  sheaths  of  the  peripheral  nerves, 
and  also  noted  infiltration  of  the  nuclei  and  granulations  of  the  ante- 
rior cornua  of  the  spinal  cord.  In  1878  Dejerine  described  not  only 
changes  in  the  peripheral  nerves,  but  found  that  the  cells  of  the  ante- 
rior cornua  were  globular,  deficient  in  processes,  and  that  their  nuclei 
and  nucleoli  were  indistinct.  In  some  cases  the  cells  had  been  en- 
tirely destroyed.  This  author  also  found  lesions  in  the  anterior  roots, 
corresponding  to  the  distribution  of  the  paralyzed  nerves.  In  1881 
Paul  Meyer  came  to  the  conclusion  that  the  toxin  acted  on  the  peri- 
pheral nerves  as  well  as  on  the  cord. 

Bikeles  and  Kalisko,  in  1894,  by  using  Marchi's  method  of  staining, 
found  a  characteristic  degeneration  of  the  posterior  roots  where  they 
enter  the  gray  matter  of  the  posterior  cornua,  which  lesions  they  re- 
gard as  responsible  for  the  ataxic  symptoms  occurring  in  diphtheritic 
paralysis.     (See  Symptoms  of  Diphtheritic  Paralysis.) 

In  1896  Manicatide  published  a  paper  based  on  the  study  of  19 
cases  of  diphtheritic  paralysis,  which  he  divides  into  four  groups,  as 
follows : 
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1.  Purely  muscular  changes  with  no  nerve  involvement. 

2.  Polyneuritis. 

3.  Lesions  of  the  spinal  cord,  which  were  either  localized  in  the 
gray  matter,  leading  to  atroph}^  of  muscle,  or  involved  the  white 
matter  of  the  cord,  in  a  similar  wa}'  to  that  seen  in  locomotor  ataxia  or 
multiple  sclerosis. 

4.  Cerebral  paralysis  chiefly  due  to  circulatory  changes. 

Rainy,  from  a  series  of  experiments,  concludes  that  diphtheritic 
paralysis  is  associated  not  only  with  changes  in  the  peripheral  nerves, 
but  also  with  alterations  in  the  spinal  cord  itself.  Such  changes  were 
invariably  observed  after  death  when  symptoms  of  paralysis  had  ex- 
isted. The  cellular  changes  are  the  most  characteristic  lesion,  but 
this  ma}^  be  associated  with  vascular  ones.  They  consist  in  marked 
chromatolysis,  increased  staining  capacity  of  the  chromatic  substance 
for  acid  stains,  and  vacuolation  of  the  cell  protoplasm.  In  diph- 
theritic paralysis  these  cellular  changes  are  probably  antecedent  to 
the  nerve  lesions  in  the  majority  of  cases,  but  further  proof  is  needed 
of  this  fact. 

In  the  gray  matter  of  the  cord  many  of  the  cells  in  the  anterior 
cornual  group  present  two  types  of  marked  alteration.  Some 
were  shghtly  swollen.  Nissl's  bodies  presented  the  appearance 
of  somewhat  advanced  disintegration;  the  achromatic  substance 
stained  but  faintly.  The  nuclei  and  nucleoli  appeared  to  be 
normal  and  the  nuclear  membrane,  which,  owing  to  the  dis- 
appearance of  much  of  the  chromatic  substance  of  the  cell  body, 
was  often  unusually  conspicuous,  vv^as  not  crumpled.  Some  cells 
were  markedly  shrunken. 

J.  J.  Thomas  in  an  examination  of  25  cases  found,  first,  marked 
parenchymatous  degener-ation  of  the  peripheral  nerves,  sometimes 
accompanied  by  an  interstitial  process,  hyperemia,  and  hemorrhages. 
Second,  acute  cUffuse  parenchymatous  degeneration  of  the  nerve- 
fibers  of  the  cord  and  brain.  Third,  no  changes  or  but  slight  in  the 
nerve-cells.  Fourth,  acute  parenchymatous  and  interstitial  changes 
in  the  muscles,  especially  the  heart.  Fifth,  occasional  hyperemia  or 
infiltration  or  hemorrhage  in  the  brain  or  cord. 

Woodhaven  has  found  certain  changes  in  the  trophic  centers  of  the 
nerve-cells  after  twenty-four  hours  of  intoxication,  and  believes  that 
this  accounts  for  the  changes  seen  in  the  peripheral  nerves  as  de- 
scribed by  Sydney  Martin  and  Dejerine.  He  beheves  with  Moura- 
vieff  *  that  if  no  great  demand  is  made  on  these  centers  no  especial 

*  Archives  de  Med.,  vol.  ix,  p.  1108. 
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symptoms  are  produced.  If,  on  the  contrary,  there  is  such  a 
demand,  there  is  degeneration  shown  in  them,  perhaps  of  a  Wal- 
lerian  type. 

Many  writers  have  found  no  lesions  of  the  cord,  but  only  of 
the  peripheral  nerves.  Thus  Arnheim,  in  1891,  found  no  changes  in 
the  medulla  or  nerve-center.  Hyperemia  and  capillary  hemorrhages 
were  seen  in  the  peripheral  nerves  and  spinal  cord,  and  slight  inflamma- 
tory processes  in  the  muscles.  There  was  marked  parenchymatous 
and  interstitial  degeneration  of  the  peripheral  nerve-fibers.  The 
gangha  cells  showed  no  abnormaUty. 

Vincent  found  lesions  of  the  cardiac  plexus  in  a  case  of  diphtheria 
dying  with  symptoms  of  cardiac  paralysis;  i.e.,  a  parenchymatous 
and  atrophic  neuritis.  The  great  degeneration  or  disappearance  of 
the  myelin  sheath,  the  changes  in  the  axis-cylinder,  the  clearly 
marked  absence  of  multiplication  of  the  nucleus,  all  seemed  to  indicate 
an  actual  process  of  degeneration  and  not  changes  due  to  an  irritant. 
The  pneumogastric  nerve  and  its  center  were  normal.  This  author 
found  that  these  results  were  similar  to  those  described  by  Gombault, 
Herrman,  Huguenin,  and  Hochhaus.  In  some  of  the  cases,  how- 
ever, described  by  these  authors  there  were,  in  addition  to  the 
above  lesions,  a  pigmentary  degeneration  in  some  cells  of  the  sym- 
pathetic ganglia. 

Councilman,  Mallory,  and  Pearce  refer  to  the  work  on  this  subject 
being  done  by  J.  J.  Thomas  and  H.  S.  Steensland.  The  results  of  this 
work,  not  yet  finished,  show  that  in  certain  cases  of  diphtheria  there  is 
a  slight  to  marked  diffuse  fatty  degeneration  of  the  nerve-fibers  of  the 
central  nervous  system  and  of  its  peripheral  extensions. 


HEART. 

The  first  record  of  careful  and  systematic  examination  of  the  heart 
lesions  produced  by  diphtheria  is  that  of  Hayem.*  This  author  gives 
a  minute  description  of  the  alterations  in  the  cardiac  muscle  (granular 
and  fatty  degeneration)  and  of  the  lesions  of  acute  interstitial  myo- 
carditis. 

Rosenbachf  described  granular  and  waxy  degeneration  of  the 
muscular  fibers  and  cellular  infiltration  of  the  interstitial  tissue.  Waxy 
degeneration  had  been  earlier  described  by  Bouchut.|     This  lesion 

*"  Etudes  sur  les  myositis  symptomatique,"  Archiv  de  Physiologie,  1870. 
t  Virchow's  Aixhiv,  1877,  lxx.  J  Gaz.  des  Hop.,  1872. 
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Fig.  1. — Myocardium,  showing  sejja ration  and  degeneration  of  mnscular  fibers. 


Fig.  2. — Section  of  myocardium,  phowing  acute  interstitial  myocarditis. 
(Councilman,  Mallory,  and  Pearce.) 
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has  since  been  noted  by  various  investigators,  notably  by  Ribbert. 
Loewenthal  was  unable  to  confirm  these  findings  in  an  examination  of 
34  cases. 

In  the  last  decade  the  literature  on  this  subject  is  very  extensive, 
and  the  fincUngs  in  most  cases  in  experimental  and  natural  diphtheria 
are  fairly  uniform.  Huguenin*  describes  granular  and  hyaline  de- 
generation of  the  muscle-fibers,  increase  of  connective  tissue  and  of 
the  nuclei  of  the  cells,  and  small  hemorrhages.  Romberg,  in  1891, 
made  a  valuable  contribution  to  this  subject.!  He  fomid  great  differ- 
ence in  the  extent  of  the  lesions  in  sections  taken  from  different  parts 
of  the  heart.  Degeneration  of  the  muscle-fibers,  ^\ith  occasional 
vacuolation,  was  the  most  common  lesion.  The  nuclei  showed 
changes  which  were  regarded  by  the  author  as  a  process  of  degenera- 
tion. Interstitial  changes  were  found  in  all  of  8  cases  examined. 
They  occurred  in  foci,  and  most  often  beneath  the  pericardium.  These 
foci  may  heal,  suppurate,  or  lead  to  fibrous  myocarditis.  Hesse  found 
that  the  heart,  as  a  rule,  showed  a  weU-contracted  left  ventricle  and  a 
flabby  right.  Both  ventricles  may  be  hypertrophied  and  dilated. 
The  pericardium  showed  hemorrhages  occasionally,  especially  in 
septic  cases;  the  heart-muscle,  granular  degeneration  affecting  a 
great  or  small  number  of  the  fibers;  the  granules  were  fatty  and 
albuminoiLs.  Hyaline  degeneration  was  seldom  noted.  In  the  parts 
affected  the  transverse  striations  were  poorly  marked  or  absent. 
Nuclear  changes  were  observed. 

Parenchymatous  degeneration  was  seen  especially  in  the  right 
heart;  the  base,  apex,  and  auricles  were  most  frequently  affected. 
These  changes  were  only  noted  to  any  marked  extent  when  the  cUsease 
had  lasted  for  some  days  (fifth  to  eighth  day).  The  blood-vessels  were 
distended  and  in  many  cases  filled  mth  lymphocytes.  They  were 
swollen,  thickened,  and  edematous  (as  though  boiled).  The  endar- 
teritis described  by  the  French  observers  was  not  noted.  Capillary 
hemorrhages  occasionally  occurred.  As  to  the  increase  in  the  round 
cells,  the  author  states  that  in  many  cases  it  is  difficult  to  give  an  exact 
opinion,  as  the  number  of  the  cells  is  normally  large  in  the  hearts  of 
children.  In  places,  however,  there  were  areas  where  the  increase  was 
enormous.  The  nerves  and  ganglia  showed  no  abnormality.  In  only 
4  of  29  cases  was  there  very  marked  interstitial  change,  and  this 
occurred  in  cases  of  long  duration  or  complicated  by  scarlet  fever. 

The  changes  in  the  cardiac  plexus  found  by  Vincent  have  already 

*  "  Etudes  anat.  path,  de  la  myocard.,"  Paris,  1890. 
'\  Deut.  Archiv  fur  klin.  Med.,  1891,  xlviii. 
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been  noted.  This  writer  found  in  the  single  case  examined  httle 
change  in  the  muscular  tissue,  there  was  some  loss  of  striation,  in- 
crease in  the  nuclei  of  the  sarcolemma,  capillary  hemorrhages,  and 
periarteritis.  The  author  refers  to  the  work  of  Lantino,  who  per- 
formed unilateral  section  of  the  vagus  on  16  animals  and  found  lesions 
of  the  myocardium  at  autopsy,  from  which  fact  Vincent  feels  justified 
in  drawing  the  conclusion  that  the  degenerative  changes  found  in  the 
heart-muscle  are  secondary  to  those  foimd  in  the  cardiac  nerves. 

Schamschin*  found  the  degenerative  changes  above  noted,  and  also 
fatty  degeneration  of  the  walls  of  the  small  blood-vessels  and  their 
cells.  Papkawf  believed  that  the  fragmentation  of  the  muscle-fibers 
was  due  to  the  swelhng  and  destruction  of  the  cement  substance  and 
to  the  cardiac  weakness  seen  at  an  early  stage  of  the  disease.  Scag- 
hosij  believes  that  the  ordinary  process  is  an  acute  parenchymatous 
myocarditis,  and  that  the  poison  produced  by  the  diphtheria  bacilli 
first  produces  changes  in  the  blood-vessels,  and  thus  gains  access  to  the 
heart-muscle  itself.  Round-celled  infiltration  was  not  commonly 
observed. 

MoUard  and  Regnaud§  conclude  from  their  experiments  that  the 
muscular  fiber  of  the  heart  is  attacked,  sometimes  exclusively,  in  all 
primar}^  cases.  The  lesions,  starting  from  the  muscular  substance, 
cause  changes  in  the  striations,  and  later  attack  the  nuclei  and  cji;o- 
plasm,  causing  vacuolation,  exudation,  etc.,  and  ma}^  lead  to  com- 
plete destruction  of  the  muscular  substance.  Lesions  of  the  blood- 
vessels of  the  myocardium  are  seen  frequently.  The  muscular  coat 
of  the  arterioles  is  particularly  affected.  The  alterations  in  the 
smooth  muscle-fibers  are  similar  to  those  of  the  cardiac  muscle,  and 
take  place  at  the  same  time  as  the  latter. 

In  the  acute  and  subacute  cases  there  is  no  apparent  hyperplasia 
of  the  connective-tissue  elements.  The  only  important  modification 
in  the  latter  is  a  leucocytosis.  The  diffuse  interstitial  leucocytosis 
is  apparently  only  a  part  of  the  general  leucocytosis  occurring  in 
diphtheria.  The  interstitial  nodular  leucocytosis  is  seen  only  in  con- 
nection with  the  areas  of  muscular  disintegration.  The  primary 
lesion  of  the  muscle  provokes  the  leucocytosis,  and  the  leucocytes 
absorb  the  muscular  debris,  and  particularly  the  sarcous  exudates. 
The  areas  of  disintegration  are  areas  of  phagocj^tosis. 

Councilman,  Mallory,  and  Pearce  made  a  complete  examination  of 
the  heart  in  60  cases  of  diphtheria,  and  conclude  that  degeneration  of 

*Ziegler's  Beitrage,  1895,  xviii.  f  Wratsch,  1895. 

X  Virchow's  Archiv,  1896,  cxlvi.  §  "  Annal  de  I'lnstitut  Pasteur,"  1897. 
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the  myocardium  is  one  of  the  most  comxmon  conditions  found  in  this 
disease.  The  simplest  and  most  common  form  is  that  of  fatty  degen- 
eration, found  in  the  majority  of  all  cases,  and  occurring  in  foci 
diffusely  distributed  throughout  the  myocardium.  It  ma}'  appear  in 
the  form  of  fine  granules  or  in  large  globules  involving  the  greater  part 
of  the  muscle-cell.  The  fatty  degeneration  accompanies  and  seems  to 
precede  the  more  advanced  forms  of  degeneration,  leading  to  muscle 
destruction.  In  the  latter  there  is  destruction  of  the  sarcous  ele- 
ments, which  are  converted  into  hyaline  masses.  In  other  cases  large 
vacuoles  are  formed  in  the  cell,  differing  in  size  and  shape  from  the  fat 
vacuoles.  Fragmentation  and  fracture  of  the  degenerated  muscle- 
cells  are  often  found.  Simple  fatty  degeneration  is  found  in  the  severe 
cases  of  short  duration,  the  more  extensive  degenerations  in  the  pro- 
longed cases.  The  lesions  are  due  to  toxins.  Acute  interstitial  lesions 
of  two  sorts  are  found.  In  one  there  are  focal  collections  of  plasma 
and  lymphoid  cells  in  the  tissue,  which  may  be  accompanied  by  de- 
generation of  the  myocardium,  but  are  not  dependent  upon  it.  In  the 
second  the  interstitial  change  consists  of  a  proliferation  of  the  cells  of 
the  tissue  secondary  to  the  degeneration  of  the  muscles.  This  condi- 
tion ma}^  lead  to  fibrous  myocarditis.  Thrombosis  due  to  the  primary 
necrosis  of  the  endocardium  is  not  uncommon.  Proliferation  of  the 
intima  is  the  only  lesion  of  the  blood-vessels  of  any  importance  found. 

LUNGS. 

Comparativeh^  few  extensive  studies  have  been  made  on  the  his- 
tologic pulmonary  lesions  compHcating  diphtheria.  Most  of  the  work 
has  been  undertaken  with  the  object  of  determining  the  cause  of  these 
lesions.  As  to  the  frequency  of  occurrence  of  bronchopneumonia  in 
fatal  cases  of  diphtheria,  to  one  who  has  performed  many  autopsies 
on  these  cases  it  would  seem  exceptional  not  to  find  at  least  a  few 
areas  of  bronchopneumonia.  Holt  states  that  the  latter  occurs  in  at 
least  three-fourths  of  the  cases.  Councilman,  Mallory,  and  Pearce, 
in  220  cases  examined,  found  lesions  of  pneumonia  in  60%,  cU^dded  as 
follows :  Of  100  cases  with  membrane  (in  epiglottis,  larynx,  trachea, 
or  bronchi),  bronchopneumonia  was  present  in  72% ;  in  the  remaining 
cases  (120)  examined,  in  only  48%;  in  76  intubated  cases,  in  7  of 
which  tracheotomy  was  also  performed,  80%.  This  great  frequency 
of  bronchopneumonia  in  cases  in  which  the  lower  respiratory  passages 
are  involved  has  been  generally  noted,  and  goes  to  prove  the  aspiration 
theory  of  the  disease. 

The  work  of  Flexner  has  been  already  referred  to  in  regard  to  the 


60  DIPHTHERIA. 

role  played  by  the  diphtheria  bacilh  in  causing  pneumonic  lesions. 
Flexner  found  by  inoculating  the  trachea  of  rabbits  with  diphtheria 
bacilli  that  pneumonia  was  induced  in  a  very  short  time.  This  he 
believes  to  take  place  by  direct  infection,  and  also  through  the  blood 
and  l3^mph  channels.  The  pneumonias  thus  produced  experimentally 
were  of  a  cellular  type,  fibrin  playing  but  a  small  part,  and  in  their 
distribution  were  lobular  or  pseudolobar.  The  pneumonia  developed 
from  the  bronchioles,  atria,  and  air-sacs.  The  bronclii  w^ere  only 
moderately  involved. 

While  these  experiments  prove  conclusively  what  is  conceded  by 
most  observers,  that  cUphtheria  baciUi  alone  may  cause  broncho- 
pneumonia, a  great  majority  incline  to  the  belief  that  while  the  diph- 
theria bacilh  or  its  toxins  may  be  responsible  for  the  beginning  of  this 
complication,  its  further  development  is  carried  out  by  other  organ- 
isms— streptococci,  pneumococci,  etc.  That  the  latter  germs  are 
alone  found  in  a  good  proportion  of  the  cases  is  no  proof  that  the  ba- 
cilli of  diphtheria  are  not  present,  or  were  not  at  an  earlier  stage,  for, 
as  Flexner  has  shown,  the  cUphtheria  bacilli  are  difficult  to  find  and 
impossible  of  cultivation  in  many  cases  after  the  actual  development  of 
the  pneumonia. 

Mya  believes  that  the  frequency  of  this  complication  in  diphtheria 
is  due  to  the  mechanical  and  chemical  disturbance  caused  by  this  dis- 
ease, which,  in  tm^n,  predisposes  to  secondar}^  infection  by  other  or- 
ganisms. 

Councilman,  Mallory,  and  Pearce,  in  the  cases  above  referred  to, 
have  endeavored  by  direct  examination  and  by  culture  of  the  various 
bacteria  found  in  pneumonia  to  determine  the  part  played  hy  each  in 
causing  the  various  lesions.  They  conclude  that  the  character  of  the 
pathologic  process  is  little,  if  at  all,  influenced  by  the  character  of  the 
micro-organism.  Thus  the  pneumococci,  streptococci,  and  diph- 
theria bacilli  were  found  in  connection  with  serous,  purulent,  fibrinous, 
and  hemorrhagic  exudations,  necrosis,  and  abscess  formation.  They 
believe  that  the  pneumococcus  most  often  produced  the  pulmonary 
lesion.  The  diphtheria  bacillus  was  frequently  found,  and  may  be 
the  cause  of  the  various  lesions  described  above.  In  18  cases  the 
latter  were  found  alone,  and  were  frequently  the  only  bacteria  found 
in  definite  foci  of  bronchopneumonia.  In  these  cases  they  were  in  the 
air-spaces,  and  generally  in  enormous  number.  The  infection  is  be- 
lieved by  the  authors  to  take  place  mainly  through  the  bronchi,  and 
not  to  any  extent  by  embolism.  In  only  one  case  was  there  found 
evidence  of  the  embolic  action  of  diphtheria  bacilli. 


EXPLANATION   OF    PLATE   3. 


Fig.  1. — Primary  infection  about  atrium:  n,  Atrium  ;  6,  air-sac;  c,  alveolus. 

Fig.  2. — Section  through  large  area  of  complete  consolidation.  The  opening  in  the 
center  represents  a  bronchus.  There  is  fibrinous  exudation  in  the  surrounding  air-spaces, 
shown  by  the  dark  masses  within  them.  In  the  lung  elsewliere  the  exudation  is  cellular. 
a,  Ai'tery  accompanying  bronchus,  with  masses  of  fibrin  in  the  lymphatics  around  it. 

Fig.  3. — A  lobule  of  the  lung  completely  solidified,  with  very  slight  exudation  in 
the  adjoining  lobule.  The  interlobular  septum  contains  fibrin,  a,  Lymph-spaces  in 
interlobular  septum  filled  with  fibrin. 

Fig.  -1. — Primary  infection  of  tei-minal  bronchus  and  atria,  d,  Bronchus;  «,  atrium  : 
e,  artery  accompanying  bronchus. 

Fig.  5. — Section  of  lung  showing  several  small  foci  of  exudation  affecting  terminal 
bronchi  and  atria,     a,  a,  a,  Terminal  bronchi. 

(Councihnan,  Mallory,  and  Pearee.) 
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In  no  cases  was  true  lobar  pneumonia  found.  In  the  cases  which 
resembled  the  latter,  examination  always  showed  confluence  of  bron- 
chopneumonic  areas.  The  distribution  of  the  bronchopneumonia 
was  as  follows :  In  131  cases,  27  showed  involvement  of  only  one  lobe 
of  the  lung;  21  showed  two  or  more  lobes  of  the  lung;  26  showed  one 
or  more  lobes  of  both  lungs;  57  showed  involvement  of  all  lobes  of 
both  lungs. 

In  regard  to  the  histologic  lesions,  the  authors  sum  up  the  results 
of  a  very  exhaustive  study  briefly  as  follows :  The  bronchopneumonia 
begins  as  an  infection  of  the  atria,  and  from  there  extends.  It  may 
be  Umited  to  a  single  atrium,  to  lobules,  or  to  groups  of  lobules.  There 
is  but  little  lateral  extension  of  the  infection  through  the  walls  of  the 
alveoli  or  the  bronchi  into  the  surrouncUng  air-spaces.  Acute  inflam- 
mation of  the  larger  bronchi  usually  occurs,  but  is  not  constant. 
Atelectasis  and  emphj^sema  of  variable  extent  are  very  commonly 
seen.  Inflammatory  edema  is  of  common  occurrence.  General 
edema  of  the  lung  was  not  met  with.  The  exudation  may  be  fibrin- 
ous, hemorrhagic,  serous,  or  almost  entirely  cellular.  In  a  few  cases 
hyahne  exudation  was  met  vAt\\.  The  cells  in  the  exudation  were 
derived  in  part  from  proUferation  of  the  hning  epithelium,  in  part  from 
leucocytes.  Lymphoid  and  plasma  cells  were  also  found.  Cellular 
infiltration  of  the  interstitial  tissue  and  productive  changes  in  it  were 
frequently  met  with  in  connection  with  the  exudative  lesions  and 
apart  from  them. 

In  some  cases  organization  of  the  exudation  and  connective-tissue 
formation  wdthin  the  air-spaces  were  found.  Proliferation  of  the 
Uning  epithelium  or  the  air-spaces  was  frequent,  and  always  pro- 
nounced in  the  \dcinity  of  the  pleura  and  the  connective-tissue  septa. 
This  may  possibly  be  explained  by  the  concentration  in  the  lymphatics 
of  substances  causing  proliferation. 

Necrosis,  in  some  cases  leading  to  abscesses,  is  not  an  uncommon 
feature.  In  the  capillaries  were  frequently  found  what  the  authors 
regarded  as  marrow-cells,  frequently  in  a  state  of  degeneration.  Sin- 
gle strands  of  fibrin  are  sometimes  found  in  the  capillaries  and  inter- 
stitial tissues;  never  definite  thrombi.  The  latter  were  occasionafly 
found  in  the  larger  vessels.  Dilatation  of  the  lymphatics  was  common. 
They  may  contain  coagulated  albumin,  fibrin,  or  cells,  and  are  often 
packed  with  lymphoid  and  plasma  cells  and  large  cells  resembling 
those  in  the  air-spaces. 
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SPLEEN. 

Bizzozero,  according  to  a  recent  article  of  Waschkewitsch,  first 
described  the  foci  of  cell  infiltration  in  the  splenic  follicles.  The 
lesions  of  the  lymph  follicles,  infiltration  with  epithelial  cells,  and  the 
presence  of  foci  of  necrosis  have  been  since  described  by  many  writers. 
Babacci  (1896)  gives  a  minute  description  of  the  lesions  of  the  spleen. 
He  found  that  the  folhcles  showed  more  or  less  marked  sweUing.  In 
most  cases  there  was  also  cell  infiltration  and  cell  hyperplasia,  which 
affected  the  pulp  about  the  follicle  as  well.  In  the  center  of  the  folHcle 
were  often  seen  masses  of  large  epithelial  cells.  A  local  edema,  either 
of  the  center  or  periphery  of  the  follicles,  was  frequently  noted.  The 
blood-vessels  of  the  folhcle  contained  very  little  blood,  very  seldom 
showed  distention,  and  still  more  seldom  were  hemorrhages  seen. 
The  cehs  sometimes  showed  clearly  a  nuclear  division  and  ordinary 
karyokinesis,  leading  to  h3'perplasia.  Necrotic  areas  w^ere  also  occa- 
sionally observed,  with  destruction  of  the  cellular  elements.  Fibrin 
was  seldom  seen.  Hyahne  degeneration  of  the  folHcular  sheath, 
stroma,  cells,  and  capillary  walls  were  frequently  observed,  as  well  as 
hyaline  masses  in  the  necrotic  areas ;  the  latter  probably  derived  from 
the  cells.  The  changes  in  the  splenic  pulp  consisted  in  cell  hjq^er- 
plasia,  especially  about  the  folhcles  and  blood-vessels,  and  small  par- 
enchymatous hemorrhages.  True  necrotic  areas  were  not  observed, 
though  occasional!}^  cells  more  or  less  degenerated  were  noted.  Fibrin 
and  hyahne  degeneration  w^ere  rarely  seen.  The  latter  involved  only 
the  stroma.  Waschkewitsch  has  recentty  made  a  study  of  the  spleen 
in  a  large  number  of  cases.  Areas  of  large  epithelioid  cells  were 
found  in  21  out  of  24  cases  of  diphtheria.  That  they  were  not  char- 
acteristic of  the  disease  is  shown  by  the  fact  that  in  170  other  spleens 
examined  they  occurred  in  11  cases.  Most  of  the  latter,  however, 
were  cases  of  purulent  infection.  Two  were  traumatic  cases  in  which 
infection  of  any  kind  could  be  reasonably  excluded,  and  one  was  a 
case  of  congenital  syphilis.  The  author  believes  that  these  areas  are 
not  unconmionl}^  found  in  the  young  dying  of  various  diseases. 

Coimcilman,  ]\Iallory,  and  Pearce  have  examined  the  spleen  micro- 
scopically in  181  cases  of  diphtheria  in  which  death  occurred  at  various 
stages  of  the  disease.  Most  of  these,  however,  were  children  under  four 
years  of  age,  in  which  death  occurred  before  the  tenth  doN.  The  lymph 
nodules  were  not  found  to  be  abnormal  in  size.  Occasionally  very 
large  ones  were  found,  and  in  two  cases  they  were  unusually  small. 
The  greatest  abnormahty  noted  was  the  formation  of  small  areas  of 
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epithelioid  cells,  of  hyaline  formation,  and  a  variable  amount  of  nuclear 
detritus.  The  epithehoid  formation  us.ually  occurred  in  the  early 
cases ;  the  hyaline  changes  in  the  later  ones,  rarely  before  the  fifteenth 
day.  These  areas  were  found  in  91  of  the  cases.  Lymphoid  cells 
were  seen  in  some  cases  between  the  epithelioid  cells.  The  cells  were 
believed  to  come  from  proliferation  of  the  cells  of  the  reticulum.  The 
center  of  the  epithehoid  areas  was  composed  of  hyalin,  with  remains 
of  cUsintegrated  nuclei.  Hyahn  occurred  in  the  walls  of  the  capilla- 
ries, and  the  vessels  in  the  foci  were  closed  b}^  a  proliferation  of  their 
cells.  In  most  cases  there  was  considerable  nuclear  detritus  in  these 
areas,  chief!}'  found  in  the  periphery  and  contained  in  the  epithelioid 
cells.  In  some  cases  the  cell  destruction  was  very  marked.  The 
areas  resembled  closely  young  mihary  tubercles.  There  was,  how- 
ever, no  caseation  or  giant-cell  formation.  Disintegrated  cells  were 
also  found  in  the  follicle  outside  of  these  foci  as  well  as  in  the  spleen 
pulp.     Fibrin  was  fomid  in  the  nodules  in  29  cases. 

In  17  cases  there  was  marked  degeneration  of  the  arteries  in  the 
lymph  nodules,  wdth  or  without  the  presence  of  foci  of  degeneration. 
These  changes  were  confined  to  the  smaller  vessels  of  the  follicles,  but 
were  not  found  in  those  of  the  pulp,  and  consisted  of  hyaline  degenera- 
tion in  the  walls  and  narrowing  of  their  lumen,  often  to  a  marked  de- 
gree. They  were  found  at  a  very  earl}^  stage  of  the  disease.  The  veins 
showed  an  accumulation  of  lymphoid  and  plasma  cells  in  the  intima, 
at  times  producing  nodular  projections  into  the  lumen.  The  splenic 
pulp  showed  less  change  than  the  foUicles.  There  was  hyperemia, 
more  or  less  pronounced,  and  in  several  cases  hemorrhages.  There 
was  increase  in  lymphoid  cells  and  a  great  increase  in  the  plasma  cells, 
which  were  found  in  masses  and  generally  distributed.  These  masses 
were  generally  grouped  about  the  small  veins  of  the  pulp.  The  cases 
showing  this  great  increase  in  plasma  cells  had  lasted,  on  an  average, 
twenty-five  days.  In  a  few  cases  there  was  evidence  of  hyperplasia  of 
the  cells  fining  the  blood-vessels.  This  was  never  seen  in  the  arteries 
and  veins  of  the  pulp.     No  bacteria  were  found  in  the  sections. 

LYMPH  NODES. 

The  foci  of  necrosis  so  often  seen  in  the  lymph  nodes  were  first 
pointed  out  by  Bizzozero.  Later,  Oertel  described  these  foci  more 
minutely,  and  noted  also  cell  infiltration  and  hemorrhages,  most 
marked  in  the  nodes  near  the  seat  of  the  diphtheria  lesion.  Barbacci 
has  recently  made  a  study  of  the  lesions  found  in  lymph  nodes,  and 
finds  swelling  of  the  germ  center  and  infiltration  with  leucocytes,  espe- 
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cially  in  the  periphery.  Epithehoid  cells  were  found  in  the  interior  of 
the  nodes.  Mitosis  was  observed  in  these  cells.  There  were  also 
areas  which  showed  fragmentation  of  nuclei,  and  what  appeared  to  be 
phagocytosis  and  nuclear  destruction,  and,  finally,  areas  of  actual 
necrosis,  which  were  more  frequently  found  in  cases  showing  germ 
centers.  Among  the  more  general  changes  noted  were:  hyperemia, 
hemorrhages,  edema  of  the  nodes,  hyperplasia,  changes  in  the  endo- 
thelium of  the  blood-vessels,  fibrin  in  the  glandular  parenchyma,  and 
hyaline  degeneration. 

Flexner  has  studied  the  lesions  of  the  nodes  produced  experimen- 
tally. He  describes  the  process  of  degeneration  so  often  noted,  and  of 
cell  proliferation.  The  phagocytic  cells  are  believed  to  be  derived  from 
the  germ  centers. 

Bezangon  and  Labbe  have  compared  the  results  attained  by  in- 
jections of  diphtheria  bacilli  with  those  attained  by  using  only  diph- 
theria toxin.  In  the  former  case  no  necrosis  was  produced,  but  an 
actual  inflammation  in  the  adjacent  lymph  nodes. 

Councilman,  Mallory,  and  Pearce  divided  the  lesions  found  in  the 
lymph  nodes  and  tonsils  into  two  classes : 

1.  Lesions  which  may  follow  an  injury  of  any  sort — congestion, 
hemorrhage,  and  diffuse  and  concentrated  necrosis.  Cells  not  or- 
dinarily found  in  the  tissue  were  noted,  and  appeared  to  be  derived 
in  part  from  the  lymphoid  cells,  and  also  from  proliferation  of  the  cells 
of  the  sinuses  and  reticulum.  The  lymphoid  cells  were  little,  if  at  all, 
increased.  The  swelling  of  the  nodes  was  found  to  be  due  chiefly  to 
congestive  hemorrhage  and  dilatation  of  the  sinuses. 

2.  Lesions  characteristic  of  diphtheria,  but  found  in  other  infec- 
tious diseases.  These  consisted  of  foci  very  similar  in  appearance  to 
miliary  tubercles  and  formed  by  a  process  of  proliferation,  phago- 
cytosis, and  degeneration;  thus,  large  epithehoid  phagocytic  cells, 
probably  derived  from  the  endothelium  of  the  reticulum,  and  possibly 
of  the  blood-vessels,  devour  the  lymphoid  cells  and  give  rise  to  the 
nuclear  detritus  seen  in  the  foci.  Later  the  epithelioid  cells  undergo 
degeneration  and  their  nuclei  are  added  to  the  detritus.  Caseation 
and  giant-cell  formation  were  never  seen.  Bacteria  are  not  regarded 
as  the  cause  of  these  lesions,  but  they  are  the  result  of  toxins  caused 
by  the  lymphatics,  and  most  noted  in  the  vicinity  of  the  afferent 
vessels.  Certain  minor  differences  were  noted  in  the  case  of  the 
tonsils,  due  to  their  anatomic  structure  and  the  presence  of  the 
diphtheria  membrane.  Lymphoid  tissue  of  the  intestinal  lymphatics 
shows  the  same  changes  as  the  lymph  nodes. 
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Fig.  1. — Section  of  cervical  lympti-nocle,  showing  dilatation  of  the  lymph- 
sinuses,  which  are  filled  with  large  mononuclear  cells.  At  a  there  is  a  small  mass 
of  epithelioid  cells. 


Fig.  2. — Section  of  lymph-node  containing  cir-  Fig.  3. — Small  area  of  necrosis  in  lymph-node 

cumscribed  mass  of  epithelioid   cells.      The  small  near  the  peripheral  sinus.     The  necrotic  tissue  is 

dark  points  in  the  area  represent  nuclear  detritus  invaded    by   polynuclear  leucocytes,   and   no   epi- 

from  lymphoid  cells.  thelioid  cells  have  been  formed. 

(Councilman,  Mallory,  and  Pearce.) 
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THYMUS, 

Flexner  found  the  same  lesions  in  the  thj^mus  experimentally  as 
in  the  lymphatic  system  elsewhere;  principally  cell  degeneration. 
Councilman,  Mallory,  and  Pearce  find  the  same  condition  in  20  cases 
examined.  This  degeneration  was  found  to  be  more  profusely  dis- 
tributed than  in  the  case  of  the  lymph  nodes,  and  also  occurred  in  foci 
especially  marked  about  Hassall's  bodies.  The  lymphatics  were 
dilated  and  hyaline  degeneration  of  the  blood-vessels  occurred. 

SKELETAL  MUSCLES. 

Coimcilman,  Mallory,  and  Pearce  find  that,  in  cases  where  there  is 
fatty  degeneration  of  the  heart  and  nervous  system,  a  similar  change 
will  be  found  in  the  skeletal  muscles. 

BONE-MARROW, 

These  investigators  have  examined  the  bone-marrow  in  48  cases. 
The  changes  found  were  not  characteristic  of  diphtheria,  but  similar 
to  that  found  in  other  infectious  diseases.  The  marrow  was  found  to 
be  hyperplastic  in  all  cases. 

PANCREAS. 

From  the  fact  that  the  occurrence  of  gh^cosuria  in  diphtheria  has 
been  regarded  as  not  uncommon,  we  should  expect  to  find  lesions  of 
the  pancreas.  Councilman,  Mallory,  and  Pearce  find  no  such  lesions. 
Girard  and  Guillain  have  examined  this  organ  in  29  cases.  They  note 
the  fact  that  hemorrhagic  pancreatitis,  simple  h5^perleucocytosis,  and 
tendency  to  sclerosis  have  been  found  in  experimental  diphtheria. 
They,  however,  were  unable  to  discover  any  of  these  lesions,  but  found 
only  dilatation  of  the  blood-vessels  and  some  endoperiarteritis  and 
endoperiphlebitis.  The  connective  tissue  was  normal.  There  was 
perhaps  in  some  cases  a  slight  edema.  Fatty  degeneration  was  little 
marked.  The  authors  believe  that  glycosuria  in  diphtheria  is  not  a 
common  occurrence,  contrary  to  the  statements  of  Hibbard  and 
Morriss}",  who  found  it  in  25%  of  230  patients.  It  is  possible  that  too 
little  attention  has  been  paid  to  the  examination  for  sugar  in  diph- 
theria.   It  is  certainly  not  a  routine  practice  in  American  institutions. 

ALIMENTARY  CANAL. 

A  number  of  cases  of  diphtheria  of  the  stomach  have  been  de- 
scribed in  literature.     Councilman,  Mallory,  and  Pearce  find  five  such 
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among  tlieir  series  of  cases,  and  describe  minutely  the  lesions  found  in 
connection  with  the  presence  of  membrane.  The  membrane  in  all  cases 
was  found  to  be  fibrinous  in  character,  hemorrhagic  beneath,  and  well 
developed  in  all  cases.  Very  extensive  degenerative  changes  in  the 
glands  were  noted,  not  only  in  places  underlying  the  membrane,  but 
also  where  no  membrane  occurred.  In  one  case  the  latter  extended 
to  the  duodenum.  Aside  from  the  swelling  and  hyperplasia  and  the 
changes  already  noted  in  Peyer's  patches  and  the  solitary  follicles,  no 
lesions  of  any  importance  were  noted  in  the  intestine  itself.  During 
a  recent  epidemic  of  measles  at  the  New  York  Foundhng  Hospital, 
two  cases  of  diphtheria  of  the  stomach  were  found  at  autops}^ 

Courmont,  Doyon,  and  Pariot,  by  injecting  cultures  of  diphtheria 
bacilH  into  the  circulation  of  dogs,  found  lesions  of  the  small  intestine 
which  varied  from  a  simple  vasomotor  dilatation,  with  or  without 
cliapedesis,  to  a  true  cellular  exudation,  constituting  a  true  mem- 
branous enteritis.  The  lesions  produced  were  proportionate  to  the 
amount  of  injection  given.  The  authors  believe  that  the  toxins  of 
diphtheria  are  eliminated  by  the  intestines.  Peyer's  patches  showed 
evidence  of  degeneration.  Councilman,  Mallory,  and  Pearce  were 
unable  to  substantiate  this  theory,  and  believe  that  the  slight  lesions 
found  in  the  intestine  are  the  result  of  toxins  circulating  in  the  blood 
current,  and  are  no  proof  of  the  elimination  of  the  poisons  by  way  of 
the  intestines.  - 

LIVER* 

Until  recently  the  important  changes  in  the  liver  induced  by  diph- 
theria have  not  been  noted.  Among  the  earlier  described  findings  are 
leucocyte  infiltration,  fatty  degeneration  of  the  liver  cells,  hyaline  de- 
generation of  the  blood-vessels.  Babes  found,  experimentally,  changes 
in  the  liver  cells,  swelling,  granulation,  and  fatty  infiltration,  areas  of 
inflammatory  foci  in  the  lobules,  proliferation  and  swelling  of  the 
endothelium  of  the  blood-vessels,  and  groups  of  partly  degenerated 
cells.  The  first  exact  description  of  the  focal  necrosis,  which  is  now 
regarded  as  the  most  characteristic  lesion  of  the  liver  in  diphtheria, 
was  given  by  Welch  and  Flexner  as  a  result  of  their  experiments. 
These  lesions  are  regarded  by  Flexner  as  due  to  changes  in  the  liver 
capillaries,  which  allow  the  toxins  to  have  access  to  the  adjacent  liver 
cells. 

Councilman,  Mallory,  and  Pearce  have  studied  the  lesions  of  the 
liver  in  180  cases.  They  describe  two  varieties  of  focal  necrosis: 
First,  that  found  about  the  central  vein  (found  in  22  cases),  and  due, 
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Fig.  1. — Degenerated  liver  cells  from  an  area  of  central  necrosis.  There  is 
a  wide  space  between  the  degenerated  liver  cells  and  the  capillary  walls.  The 
endothelial  cells  of  the  capillaries  are  swollen,  and  the  vessels  and  spaces  around 
the  liver  cells  contain  granular  debris. 


Fig.  2. — Focal  necrosis  of  liver  adjoining  central  vein  of  lobule.     The  small 
dark  nuclei  of  the  necrotic  area  represent  polynuclear  leucocytes,  which  have 
invaded  the  necrotic  liver  cells,     a,  Focus  of  necrosis  ;  6,  central  vein. 
(Councilman,  Mallory,  and  Pearce.) 
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in  their  opinion,  to  obstruction  of  the  capillaries  by  pressure  exerted 
by  the  secondary  exudation,  and  in  part  to  occlusion  by  thi'ombi.  In 
these  foci  few  or  no  extraneous  cells  ^Yere  found. 

Second,  cUsseniinated  areas  of  necrosis  (found  in  7  cases),  due  to 
capillary  obstruction  by  fibrin,  enclothehal  cells,  and  leucocytes. 
Many  other  cells  apart  from  hver  cells  were  mingled  in  these  areas. 

In  both  these  varieties  the  necrosis  is  due  to  the  action  of  the  toxin 
after  the  changes  in  the  blood-vessel  take  place.  The  authors  point 
out  the  fact  that  lesions  produced  experimentally  on  animals  are  not 
exactly  comparable  to  those  found  in  man,  as  in  the  former  case  the 
liver  ceUs  are  much  more  susceptible  to  the  action  of  toxin,  and  dis- 
seminated areas  of  necrosis  are  invariably  more  frequent  than  the 
circumscribed.  Other  changes  noted  were  a  general  degeneration  of 
the  liver  cells  (granular  and  fatt}'),  slight  hyaline  degeneration  of  the 
capillary  walls,  and  hyperplasia,  produced  by  proliferation  of  their 
endothelium  and  by  cells  brought  by  the  blood  current. 

It  must  not  be  supposed  that  these  focal  lesions  are  by  any  means 
characteristic  of  diphtheria.  The}^  have  been  found  in  many  infec- 
tious diseases.  By  Comicilman  in  yellow  fever  and  amebic  dj^sentery ; 
by  Reed  in  typhoid  fever;  and  by  Barker  in  malaria.  They  have  also 
been  noted  at  the  FoundUng  Hospital  in  measles  by  Freeman. 


KIDNEYS* 

Lesions  of  the  kidneys  of  greater  or  less  extent  are  found  in  prac- 
tically all  cases  of  fatal  diphtheria.  They  show  no  characteristics 
peculiar  to  the  disease.  They  are  classified  by  Councilman,  Mallory, 
and  Pearce  as  follows: 

1.  Degenerative  changes.  These  were  found  in  112  of  171  cases 
examined.  Fatty  degeneration  was  onl}^  slightly  marked.  The 
degeneration  of  the  epithelium  of  the  tubes  varied  from  a  swelling  and 
irregularity  of  the  cells  to  complete  destruction  and  desquamation. 
Some  degree  of  h3^aline  degeneration  was  invariably  present,  even  in 
the  shght  cases.  Casts  were  always  present,  and  were  undoubtedly 
formed  from  the  granular  and  hyaline  degeneration  of  the  cells.  In 
the  glomeruh  there  was  often  a  small  amount  of  granular  coagulum 
between  the  tuft  and  the  wall.  In  some  cases  there  were  swelhng  and 
hyaline  degeneration  of  the  epitheUum  of  the  capsules.  In  40  of  these 
cases  the  urine  was  examined,  and  showed  albumin  in  33.  The 
amount  of  albumin,  as  a  rule,  but  not  alwaj^s,  corresponded  to  the 
degree  of  degeneration  found.     In  the  few  microscopic  examinations 
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made  there  were  hyaline  and  granular  casts.  Bacteria  were  found  in 
61  cases.  There  was  no  apparent  relation  between  the  character  of 
the  degeneration  and  general  infection  with  various  bacteria. 

2.  Acute  interstitial  changes.  These  were  found  in  43  of  the 
cases.  The  kidney  was  greatly  enlarged  in  the  most  marked  cases. 
As  a  rule,  but  little  so.  The  increased  size  is  chiefly  due  to  the  swelling 
of  the  cortex.  The  interstitial  change  was  generally  distributed 
throughout  the  kidney,  but  was  more  intense  in  foci  most  marked  at 
the  base  of  the  cortex,  adjoining  the  pyramids,  just  beneath  the  cap- 
sule, and  around  the  glomeruli.  Degeneration  of  the  epithelium  was 
present  to  a  greater  or  less  extent.  The  infiltrating  cells,  leucocytes, 
phagocytic  cells,  and  lymphoid  cells  were  usually  confined  to  the  inter- 
stitial tissue.  Nuclear  figures  were  present  in  them.  Infiltrating^ 
cells  are  also  found  in  the  blood-vessels,  sometimes  blocking  their 
lumen.  They  were  most  abundant  in  the  small  veins  in  the  upper 
part  of  the  pyramid.  In  all  of  the  interstitial  cases  the  illness  had 
been  more  prolonged  than  in  the  cases  of  simple  degeneration.  The 
average  duration  of  all  cases  was  twenty-one  and  a  half  days.  The 
severe  cases  occurred  much  more  frequently  in  the  older  children 
(average,  nine  to  eleven  and  a  half  years).  The  influence  of  the  dura- 
tion of  the  disease  on  the  severity  of  the  lesion  was  less  marked.  Com- 
plications played  an  important  part  in  the  occurrence  of  this  lesion. 
Thus,  scarlet  fever  was  present  in  13;  measles,  in  5;  tuberculosis,  in 
10.     In  15  cases  examined  albumin  was  present  in  14. 

3.  Glomerular  changes.  In  11  cases  this  was  found  to  be  the  most 
important  lesion.  The  first  changes  noted  were  an  increase  in  the 
number  of  cells,  which  in  some  cases  projected  into  the  lining  of  the 
capillaries,  and  later  the  capillaries  became  entirely  occluded  and  the 
glomeruli  converted  into  a  confused  mass.  Some  of  the  lobules  were 
converted  into  hyaline  masses  and  the  glomeruli  enlarged;  the  cells 
of  the  covering  epithelium  were  either  unchanged  or  enlarged,  increased 
in  number,  and  covered  some  of  the  lobules  as  a  cap.  They  were 
found  also  in  the  capsular  space.  Necrosis  of  the  glomeruli  with 
hemorrhage  into  the  capsular  space  was  seen  in  two  cases,  one  com- 
plicated by  cerebrospinal  meningitis  and  the  other  by  erysipelas.  The 
average  age  of  this  class  of  cases  was  greater  than  that  of  the  first  two 
classes.  The  average  duration  of  the  disease  was  greater.  One  case, 
however,  was  only  one  and  a  half  years  of  age.  The  shortest  duration 
of  the  disease  was  four  days  in  two.  The  glomerular  lesions  were  of 
a  chronic  type  and  were  probably  to  be  referred  to  an  acute  ante- 
cedent attack  of  endocarditis.     Four  of  the  cases  were  complicated 
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Fig.  1. — Acute  interstitial  nephritis,  circumscribed  foci   of  interstitial  infiltration, 
with  plasma  cells  chiefly  beneath  the  capsule. 


Fig.    2. — Longitudinal   section    of   ascending  FiG.  3. — Glomerulus   from  an  advanced  case 

loop   of    Henle.      The    ciliated    border   and    the  of  glomerulonephritis.     The  glomerulus  is  lobu- 

granules  at  the  base  of  the  cilia  are  well  shown,  lated  and  contains  great  numbers  of  cells.     There 

The  cells  are  swollen,  their  texture  much  looser  is  also  a  great  increase  of  cells  in  the  capsular 

than  normal,  and   the   lumen    contains   granules  space. 
probably  derived  from  the  cells. 

(Councilman,  Mallory,  and  Pearce.) 
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with  scarlet  fever,  one  with  measles,  and  one  with  both.  In  two  there 
was  general  infection  with  the  diphtheria  bacilli;  in  four,  with  the 
streptococcus. 

4.  Hemorrhage.  Slight  hemorrhage  was  found  in  three  cases  and 
the  hemorrhagic  type  of  nephritis  in  one. 

5.  Chronic  changes.  Four  cases  showed  atrophy  of  the  tubules 
and  increase  in  connective  tissue.  These  lesions  could  not  be  referred 
to  the  disease.  The  authors  conclude  that  the  lesions  found  in  the 
kidney  are  not  due  to  the  presence  of  bacteria  in  the  blood,  but  to  their 
toxins. 

ADRENALS,  THYROID,  SALIVARY  GLANDS,  TESTICLES, 
AND  PITUITARY  BODY. 

Although  changes  characteristic  of  those  seen  elsewhere  in  glan- 
dular structures  have  been  noted  in  the  cases  of  these  organs  by 
Welch,  Flexner,  and  Wright,  negative  results  were  obtained  by  Coun- 
cilman, Mallory,  and  Pearce  in  a  large  number  of  cases  examined. 

URINE  AND  BLOOD. 

The  changes  in  the  urine  and  blood  caused  by  diphtheria  will  be 
noted  later  (see  Symptomatology). 


SYMPTOMATOLOGY. 

Within  the  last  few  years  bacteriology  has  enabled  us  to  dis- 
tinguish between  the  diseases  characterized  by  production  of  false 
membrane.  To  one  class  belongs  that  caused  by  the  presence  of  the 
Bacillus  diphtherise  of  LdfRer;  to  the  other,  the  membranous  inflam- 
mation so  frequently  seen  as  a  complication  of  scarlet  fever  and 
measles,  and  occurring  as  a  primary  inflammation  upon  the  tonsils  and 
pharynx  and  elsewhere.  The  Streptococcus  pyogenes  is  the  germ  most 
often  responsible  for  the  latter  condition;  occasionally  the  staphy- 
lococcus or  both.  The  term  diphtheria  is  here  to  be  understood  as 
referring  to  cases  in  which  the  diphtheria  bacillus  is  present  alone  or 
combined  with  other  organisms.  The  disease  is  so  protean  in  its 
manifestations  that  it  is  necessary  to  divide  it  into  several  classes 
dependent  upon  its  localization  and  clinical  symptoms. 

The  classification  followed  by  Monti  would  seem  to  be  as  satisfac- 
tor}^  as  any  up  to  the  present  time:  (1)  Catarrhal  diphtheria;  diph- 
theric fruste;  bacteriologic  diphtheria.  (2)  Fibrinous  or  pure  diph- 
theria. (3)  Phlegmonous,  mixed,  or  strepto-diphtheria.  (4)  Septic 
or  gangrenous  diphtheria  (septicemia). 

Diphtheria  may  be  further  subdivided,  according  to  its  localiza- 
tion, into :  Angina,  partial  or  total  (angina  toxique) ;  diphtheria  of  the 
nose ;  diphtheria  of  the  larynx  (croup) ;  diphtheria  of  the  trachea  and 
bronchi ;  diphtheria  of  the  bronchi  followed  by  infection  of  the  lar3^nx 
(so-called  ascending  diphtheria) ;  occasional  sites  (eyes,  anus,  vagina, 
etc.). 

Catarrhal  Diphtheria  (Bacteriologic  Diphtheria;  Diphtherie 
Fruste). — In  a  certain  number  of  cases  there  will  be  found  simply  a 
redness  and  severe  swelling  of  the  pharjmx  and  tonsils.  If,  on  ac- 
count of  the  occurrence  of  diphtheria  in  the  family  or  neighborhood,  a 
bacteriologic  examination  be  made,  Lofiler  bacilli  will  be  found 
in  the  culture.  This  condition  is  usually  transitory,  clearing  up  in  a 
few  days;  or,  again,  it  may  develop  later  into  a  membranous  process. 
Such  cases  must  be  explained  either  by  a  low  degree  of  ^drulence  on  the 
part  of  the  organism,  or  a  high  degree  of  resistance  on  the  part  of  the 
patient.  As  the  bacilli  by  experimentation  have  been  frequently 
found  to  possess  great  \drulence,  it  would  seem  more  rational  to 
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regard  the  second  factor  as  the  deterniinmg  one  upon  the  course  of 
the  disease.  While  not  of  itself  to  be  feared,  this  form  of  the  disease 
is  a  constant  soiu-ce  of  real  danger  to  those  about,  and  should  be  as 
carefully  quarantined  as  marked  cases  of  diphtheria.  Finally,  it  must 
not  be  forgotten  that  pseudomembrane  may  exist  and  not  be  noticed 
unless  careful  search  be  made;  for  instance,  when  it  occurs  on  the 
back  of  the  tonsil,  uvula,  nose,  etc.  Persons  living  in  diphtheria 
wards — nurses  and  doctors — are  frequently  found  to  have  virulent 
germs  in  the  throat  without  showing  symptoms  of  diphtheria. 

Fibrinous  Diphtheria. — Fibrinous  diphtheria  is  caused  by  the 
action  of  the  Loffler  bacilli,  uninfluenced  by  the  action  of  any  other 
organism.  Its  sjanptoms  are  local,  due  to  the  presence  of  the  false 
membrane;  and  general,  due  to  the  toxins  produced  by  the  germs. 
In  its  benign  or  local  form  it  is  the  least  dangerous,  producing  few 
local  or  general  symptoms,  after-effects,  or  complications,  and  yielding 
more  readily  to  treatment.  In  its  toxic  or  general  form  it  becomes 
much  more  dangerous,  on  account  of  the  tendency  of  the  membrane 
to  spread  to  other  parts,  the  greater  amount  of  toxemia  produced, 
and  more  frequent  occurrence  of  complications. 

Mixed,  Phlegmonous,  or  Strepto-diphtheria. — This  form  of  the 
disease  is  due  to  the  associated  action  of  the  Klebs-Loffler  bacilli  and 
some  other  germ  (in  the  great  majority  of  the  cases,  the  streptococcus) 
and  their  toxins. 

Roux  and  Martin,  by  experiments  on  animals,  have  shown  very 
clearly  the  effect  of  mixed  infection.  They  inoculated  rabbits  with  a 
virulent  streptococcus  taken  from  a  diphtheritic  membrane;  the 
animals  were  but  sUghtly  or  not  at  all  affected.  Afterward  the  in- 
oculation was  repeated,  but  the  streptococcus  was  associated  with 
the  diphtheria  bacillus  and  death  quickly  occurred.  Bernheim  has 
made  similar  observations.  The  same  writers  also  showed  by  experi- 
ment that  antitoxin  had  little  or  no  effect  in  stopping  the  ravages  of 
mixed  infection. 

Septic  or  Gangrenous  Diphtheria  (Septicemia). — This  may  begin 
as  a  septic  condition.  More  often  it  follows  a  case  of  mixed,  and  more 
rarely  fibrinous,  diphtheria.  As  to  the  exact  reason  for  a  genuine  case 
of  diphtheria  developing  into  septicemia,  we  are  not  yet  in  a  position 
to  determine.  Most  writers  are  agreed  that  it  arises  not  from  the 
action  of  the  diphtheria  bacillus  alone,  or  of  the  streptococcus  or 
other  germs,  but  from  their  combined  action,  local  and  general. 

According  to  Bernheim,  in  those  cases  in  wliich  the  diphtheria 
bacillus  produces  the  dominating  influence,  septicemia  seldom  if  ever 
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occurs.  Genersich  holds  the  opposite  view,  and  supports  it  by  the  re- 
sults of  examination  of  25  cases  of  fatal  diphtheria.  In  only  4  cases 
were  streptococci  found.  In  the  other  cases  the  staphylococci  alone 
were  found  in  the  hver,  spleen,  and  kidnej^s.  Two  only  of  the  strep- 
tococcus cases  had  given  symptoms  of  sepsis,  and  5  of  the  staphylo- 
coccus. The  writer  concludes  that  the  coexisting  germs  are  not 
necessary  to  the  production  of  septic  symptoms,  but  that  the  latter 
may  be  caused  by  the  diphtheria  bacilli  themselves.  Few  authors 
agree  with  this  opinion,  and  it  would  seem  probable  that  other  germs, 
not  necessarily  the  streptococci,  must  be  associated  with  the  diphtheria 
bacilli  in  order  to  produce  true  septicemia. 

In  the  membrane  of  such  a  case  j\Ionti  found  long  and  short  Loffler 
bacilli,  streptococci,  staphylococci,  and  many  germs  of  putrefaction. 
The  course  of  tliis  disease  will  be  described  later.  Suffice  it  here  to 
say  that  it  does  not  differ  from  the  course  of  septicemia  elsewhere: 
high  fever,  coming  on  suddenly,  great  glandular  involvement,  muscu- 
lar weakness,  rapid  pulse,  heart  weakness,  coUapse,  and  generally 
death  in  a  short  time.  The  same  combination  of  germs  which  pro- 
duces this  septic  condition  may  cause  gangrenous  lesions  if  the  patient 
sur'V'ive.  According  to  Girode,  this  occurs  in  a  superficial  form,  pro- 
ducing small  areas  of  loss  of  tissue  in  various  parts  of  the  mucous  mem- 
brane. Severe  gangrene  is  seen  very  rarely,  generally  about  the 
throat,  where  it  ma}^  cause  perforations  of  the  palate,  or  even  invade 
the  tissues  of  the  neck,  blood-vessels,  etc. 

GENERAL  SYMPTOMS, 

FEVER. 
Fever  in  diphtheria  is  by  no  means  characteristic,  dependent, 
as  it  is,  upon  the  localization  of  the  membrane,  its  extent,  the 
character  of  the  germs,  toxic  products,  and  the  compUcations — 
bronchitis,  pneumonia,  kidney  involvement,  etc. ;  and  yet  a  knowl- 
edge of  the  temperature  is  of  value  in  calling  attention  to  these 
very  conditions  and  in  making  a  prognosis.  Certain  rules  in  regard 
to  the  temperature  may  be  laid  down  as  applicable  to  most  cases 
of  the  disease.  In  pure  or  fibrinous  diphtheria  it  has  become 
almost  a  nursery  adage  that,  in  contrast  to  other  conditions  of  the 
throat,  there  is  little  or  no  fever.  In  spite  of  this,  however,  if  a  com- 
plete record  be  taken  it  will  be  seen  that  there  is  an  immediate 
rise  of  temperature,  reaching  its  height  as  the  membrane  is  fully 
formed,  and  then  gradually  dechning,  although  the  exudate  persists. 
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With  each  extension  of  the  disease  to  another  part  there  is  further 
elevation  of  temperature. 
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Fig.  11. — Laryngeal  dipbtheria;  intubation:  recovery.     Celia  G.,  aged  four  years  and  six  months ;  ad- 
mitted January  16tb  ;  discharged  January  29th.     (Willard  Parker  Hospital.) 

In  the  mixed  or  septic  form  of  the  cUsease  the  temperature  is 
dependent  upon  the  amount  of  toxemia ;  the  fever,  however,  is  apt  to 
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be  higher,  with  frequent  remissions.     In  any  variety  of  the  disease  as 
each  comphcation  occurs  the  temperature  rises.     Finahy,  we  shah  note 
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Fig.  12. — Laryngeal  and  pharyngeal  diphtheria  ;  intubation  ;  recovery.    Mary  N.,  aged  three  years  and 
six  months ;  admitted  October  26th  ;  discharged  November  7th.    (Willard  Parker  Hospital.) 
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Fig.  13. — Diphtheria  of  tonsils,  pharynx,  and  larynx ;  intubation  ;   tube  finally  removed  on  the  24th. 
Nellie  C,  aged  four  years;  admitted  on  the  8th;  discharged  on  28th.     (Willard  Parker  Hospital.) 


later  the  marked  effect  that  serum  therap}^  has  upon  the  temperature. 
The  accompanying  temperature  charts,  from  cases  occurring  at  the 
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Willard  Parker  Hospital,  give  a  better  idea  of  this  S3^mptom  than 
a  further  generahzation. 


DATE 

22 

23 

2. 

25 

26 

27 

2S 

2i) 

30 

3! 

Ap.l 

^      1 

s 

;.; 

11   \2\ 

2^ 

^'  i;l 

^  Ij 

''\    '21 

q     i^ 

'■\  i; 

;    Is' 

;:     2! 

'<'  i;| 

Q 

s 

Q 

2 

^ 

2 

106° 
105° 
10+° 
103° 
102° 
101° 
100° 
99° 

98° 

97  = 
PULSE 

RESP. 

1  1 

1 

\1 

■ 

\  I 

1 ' 

_j\ 

'  /  ( 

^/ 

/y 

/ 

/ 

/ 

r — ^ 

v 

I 

! 

I 

■■ 

II'' 

■ 

' 

~ — • 

— 

— 

-1 — H — ' 

' 

^ — — 

— 

— 

— 

— 



' 

— 

' — — 

— 

— 

— 

§     § 

o      o 

§ 

s 

s 

o 

s 

o 

2 

y 

3 

o 

2 

3 

B 

s 

S 

o 

8  iS 

o 

s 

o 

8 

§ 

o 
o 

CO       o 

CO        o 

■^ 

^ 

tr 

s 

Sj 

o 

S 

o 

s 

s 

S 

s 

s 

c5 

« 

s 

S  |S 

s 

s 

S 

S 

^ 

s 

Fig.  14. — Laryngeal  diphtheria;   treated  with  calomel  fumigation  and  steam;  recovery.     C.  C,  a 
twenty-two  mouths ;  admitted  March  22d ;  discharged  April  11th.     (Willard  Parker  Hospital.) 


PULSE. 

In  an  ordinary  uncomplicated  case  of  diphtheria  the  pulse  is  in- 
variably increased  in  rapidity  at  the  beginning  of  the  disease.  Its 
rate,  as  a  rule,  at  tliis  stage  is  directly  dependent  upon  the  amount  of 
toxic  products  which  is  ehminated.  Infants  are  especially  Uable  to 
a  high  pulse-rate. 

Bradycardia. — Many  observations  have  been  made  on  the  occur- 
rence of  bradycardia  in  diphtheria,  and  all  go  to  prove  that  a  rapid  or 
gradual  slowing  of  the  pulse  after  the  acute  symptoms  have  passed  is  a 
very  grave  symptom.  Litchfield  has  given  an  accoimt  of  a  fatal  case 
under  his  care  in  which  from  the  fourth  to  the  tenth  day  of  the  disease 
the  pulse  dropped  from  70  to  20  per  minute.  Chapin  has  made  similar 
observations.  Hibbard,  in  a  study  of  800  cases  at  the  Boston  City 
Hospital,  found  23  \\-ith  a  pulse  of  60  or  less  on  one  or  more  occasions. 
He  regards  this  symptom,  if  transitory  and  occurring  in  adults,  as  of 
little  importance;  occurring  in  children,  and  especially  if  carried  over 
any  considerable  period,  it  is  to  be  regarded  as  a  grave  symptom.  In 
six  cases  of  children  showing  the  latter  condition  four  proved  fatal. 

Tachycardia. — TMs  sjmiptom  has  been  carefully  studied,  and 
is  generally  regarded  as  an  important  factor  in  forming  a  prognosis. 
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In  the  series  of  800  cases  above  referred  to,  the  pulse-rate  and  mor- 
tality were  as  follows : 


Pulse-rate. 

Recovered. 

Died. 

Percentage  of  Mortality. 

130 

436 

22 

4.8 

130 

114 

22 

16.2 

140 

85 

19 

18.2 

150 

24 

■    16 

40.0 

160 

18 

23 

56.1 

170 

1 

7 

75.6 

180 

1 

10 

90.0 

showing  that  less  than  one-half  of  those  whose  pulse-rate  was  150  or 
over  recovered. 

A  similar  result  was  reached  by  Burrows  in  a  series  of  1962  uncom- 
plicated cases  at  the  Boston  City  Hospital  dining  1900 : 

Pulse.  Eate  of  Mortality. 

110  4.8 

120  6.2 

130  10.1 

140  20.4 

150  24.7 

160  29.3 

170  61.1 

180  72.2 

The  wTiter  states  that  in  the  majority  of  the  cases  the  rapid  pulse 
occurred  as  the  result  of  nasal  diphtheria,  a  fact  which  he  accounts  for 
by  the  greater  lymphatic  supply  in  this  situation,  for,  as  pointed  out 
by  Rotch  in  1889,  the  toxins  thus  have  freer  access  to  the  circulation. 
Burrows  noted  a  hruit  de  galop  in  22  of  the  cases,  8  of  which  died. 

Irregularity  of  the  pulse  was  noted  by  Hibbard  in  10%  of  the  cases. 
The  author  regards  the  gra\dty  of  this  symptom  as  dependent  upon 
the  cause.     In  70  cases  in  tliis  series,  31  died  with  cardiac  sj^mptoms. 

Reduction  in  Blood  Pressure. — Friedman,  in  a  series  of  cases  in 
which  he  took  careful  sphygmographic  tracings,  concludes  that  a 
marked  reduction  of  pressure  warrants  a  bad  prognosis.  Biernacki, 
F.  J.  BrocUe,  Ptoux,  and  others  have  all  shown  that  reduced  blood  pres- 
sure regularly  follows  absorption  of  cHphtheria  toxins  to  a  greater  or 
less  degree.  Finally  in  the  70  cases  above  referred  to  by  Hibbard,  an 
intermittent  pulse  occurred  19  times,  with  9  deaths. 

ANGINA  (PARTIAL). 
This  is  anatomically  the  most  common  form  of  the  disease.     If 
seen  in  the  earliest  stages,  there  will  be  found  a  general  redness  of  the 
pharynx,  scarcely  extending  beyond  the  anterior  pillars  of  the  fauces. 


78  DIPHTHERIA. 

This  redness,  though  fairly  uniform,  is  more  marked  at  the  seat  of  the 
future  membrane,  and  at  such  points  the  mucous  membrane  appears 
a  little  thickened  and  abraded.  One  of  the  tonsils  is  the  most  frequent 
seat  of  the  primary  lesion.  There  may  be  seen  in  the  early  stages, 
near  the  middle  and  inner  surface  of  the  tonsils,  a  slightly  opaque  exu- 
date resembling  thickened  mucus,  which  after  some  hours  becomes 
flattened  out  and  more  dense,  and  soon  forms  a  whitish  pellicle,  which 
is  detachable  without  being  torn.  When  detached,  it  is  soon  reformed, 
becoming  thicker  and  more  adherent.  At  times  the  membrane  is  of 
very  limited  extent,  and  has  the  appearance  of  having  eaten  into  the 
tonsil,  as  it  were ;  this  is  produced  by  the  swelling  of  the  surrounding 
tissue.  Again,  the  membrane  may  occur  at  the  back  of  the  tonsil,  and 
be  seen  only  when  the  latter  is  drawn  forward.  More  often  it  spreads 
over  a  large  part  of  the  latter.  On  close  examination  one  may  often; 
see  at  its  edges  a  thin  web-like  reticulum,  which  is  regarded  by  Seves- 
tre  and  Martin  as  characteristic  of  diphtheria.  At  other  times,  instead 
of  starting  at  a  single  point  and  spreading,  the  membrane  starts  from 
several  parts  at  once,  corresponding  more  or  less  closely  to  the  tonsil- 
lar crypts.  Such  cases  easily  may  be  confounded  with  follicular 
tonsillitis  unless  a  bacteriologic  examination  be  made.  In  certain 
cases  the  primary  lesion  resembles  a  herpes  of  the  pharynx  or  tonsil. 
This  was  first  pointed  out  by  Trousseau  in  the  epidemic  of  1858,  and 
has  recently  been  studied  by  Dieulafoy,  who  has  shown  by  bacterio- 
logic examination  that  such  herpetic  lesions  frequently  must  be 
classed  as  diphtheritic,  in  spite  of  the  simultaneous  occurrence  of  labial 
herpes.  It  is  probable  that  the  cases  of  paralysis  following  herpetic 
angina  as  described  by  Gobler  are  of  this  nature. 

One  tonsil  haidng  been  attacked  by  the  disease,  the  opposite  one 
is  very  apt  to  be  later  affected,  probably  by  direct  contagion.  In  this 
form  of  diphtheria  the  pseudomembrane  has  a  velvety  appearance, 
an  opaline  white  color,  sometimes  rather  gra}^  or  yellowish,  more 
rarely  a  dirty  gray  or  brown.  It  is  rather  tenacious,  sometimes  hard, 
and  even  horny,  tearing  with  difRcult}^  After  some  daj^s,  either  with 
or  without  treatment,  it  becomes  more  friable,  detaching  itself  en 
masse  or  disappearing  gradually  piece  by  piece;  the  mucous  mem- 
brane under  it  is  reddened  and  vascular,  but  occasionally  more  or  less 
pale. 

The  anterior  pillars  of  the  fauces  are  rarely  the  seat  of  the  primary 
lesion;  the  posterior,  on  the  contrary,  are  often  so.  Here  the  mem- 
brane, according  to  Sevestre  and  Martin,  has  a  characteristic  appear- 
ance; softer,  or  rather  more  moist-looking,  than  the  tonsillar  mem- 
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brane,  greenish-white  in  color,  and  closely  adherent  to  the  underlying 
tissues.     This  these  authors  regard  as  a  positive  sign  of  diphtheria. 

The  back  of  the  pharynx  may  also  be  the  seat  of  separate  patches 
of  membrane  which  often  fail  to  coalesce. 

The  uvula  is  affected  secondarily  to  the  tonsil.  The  membrane 
may  be  limited  to  one  side  of  the  former,  in  which  case  there  is  a  de- 
viation, or  it  may  completely  surround  it.  Again,  the  posterior  sur- 
face may  be  alone  involved.  This  is  regarded  as  usually  an  exten- 
sion from  a  nasal  diphtheria.  In  some  cases  several  of  the  crypts 
may  be  marked  by  white  points,  constituting  a  form  of  the  disease 
called  by  Koplik  ''acute  lacunar  diphtheria  of  the  tonsils."  This 
form,  by  spreading  over  adjacent  parts,  may  develop  into  a  severe 
case  of  general  diphtheria. 

The  cervical  glands  may  be  more  or  less  swollen  and  a  little  tender 
on  pressure. 

The  functional  disturbances  are  very  slight  or  absent,  at  least  in 
the  beginning  of  the  disease ;  as  a  rule,  there  is  slight  pain  in  degluti- 
tion and  some  change  in  the  voice.  The  fever  is  slight,  generally  one 
or  two  degrees,  with  frequent  oscillations ;  the  pulse  corresponds  to  the 
temperature — full,  of  good  force,  and  regular.  The  general  health 
remains  good,  as  a  rule.  There  is  shght  anorexia  and  some  depression. 
In  a  certain  number  of  cases  a  slight  and  transient  albuminuria  may 
be  present.  Paralysis  is  occasionally  a  sequel.  The  disease  usually 
lasts  six  to  eight  days.  The  membrane  gradually  detaching  itself,  the 
underljdng  tissues  return  to  their  normal  condition.  The  adenitis  is 
apt  to  last  somewhat  longer.  The  membrane,  on  the  other  hand, 
after  detaching  itself  may  be  reproduced  several  times,  a  result  often  of 
too  strong  a  local  application  or  too  violent  attempts  at  removal. 
Finally,  in  this  benign  form  of  the  disease  the  larynx  not  infrequently 
becomes  involved ;  occasionally  very  suddenly,  more  often  by  a  grad- 
ual or  rapid  extension  of  the  membrane  at  the  back  of  the  pharynx. 

ANGINA  (GENERAL  OR  TOXIC). 
This  form  of  the  disease  may  occasionally  result  from  the  benign 
form  just  described ;  more  often  it  is  characteristic  from  the  beginning. 
The  pseudomembrane  is  usually  more  extensive  and  thicker,  is  more 
^ay  in  color,  or  a  dirty  white  yellow,  or  occasionally  brown  or  even 
blackish.  In  the  typical  cases  the  membrane  appears  to  cover  a 
greater  part  of  the  throat — tonsils,  back  of  the  pharynx,  palate,  and 
uvula.  The  latter  may  be  bound  down  to  one  of  the  pillars,  more 
often  free;  it  is  enveloped  in  membrane  and  frequently  edematous. 
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The  tonsils  are  swollen,  occasionally  almost  occluding  the  opening, 
although  the  latter  phenomenon  is  more  frequent  in  the  cases  of  mixed 
infection. 

The  disease  usually  begins  with  grave  symptoms ;  as  a  rule,  there 
is  a  marked  chill,  followed  by  fever ;  toxemia  is  marked  from  the  onset. 
The  patients  are  listless  and  apathetic  or  excited  and  delirious.  There 
is  often  vomiting.  In  twenty-four  to  forty-eight  hours  the  pharyngeal 
parts  are  red  and  swollen.  There  is  difficulty  in  swallowing  and  an 
accumulation  of  mucus  in  the  nasopharynx.  The  cervical  glands  be- 
come swollen  and  tender,  and  in  three  to  six  days  the  membrane  is  de- 
veloped as  above  described.  The  course  of  the  disease  varies.  In 
those  cases  where  the  toxic  symptoms  are  less  marked,  the  fever  and 
glandular  involvement  soon  disappear,  and,  especially  in  cases  properly 
treated,  the  mucous  membrane  may  return  to  normal  in  three  to  six 
days.  If  not  treated,  the  membrane  may  reform  after  falling  off,  the 
toxic  symptoms  return,  and  the  disease  run  a  protracted  course  of 
three  to  six  weeks.  The  longer  such  an  angina  lasts,  the  more  grave 
arfe  the  toxic  symptoms.  The  patient  may  die  from  degenerative 
changes,  or  the  larynx  and  bronchi  may  become  involved  and  cause 
death.  Death  by  croup  is  relatively  less  frequent  than  in  the  benign 
form,  as  the  fatal  cases  progress  so  rapidly  that  the  larynx  has  not 
time  to  become  involved.  Albuminuria  frequently  occurs  and  is  of  a 
severe  type. 

PHLEGMONOUS  OR  STREPTO-DIPHTHERITIC  ANGINA. 

This  form  of  angina  is  usually  a  total  one,  the  whole  throat  being 
involved  almost  from  the  beginning  of  the  disease.  If  a  tonsil  or  other 
part  shows  a  primary  lesion,  it  is  not  long  before  the  membrane  spreads 
to  other  parts. 

The  mucous  membrane  in  an  early  stage  is  dark  red  and  much 
swollen,  the  uvula  often  edematous.  After  a  few  hours  the  mem- 
brane begins  to  form  and  spreads  rapidly.  It  is  thick  and  hard,  and 
of  a  dirty  gray  or  blackish  color.  The  appearance  of  the  membrane 
and  its  rapid  formation  and  tendency  to  spread  differentiate  this 
form  of  the  disease  from  that  of  pure  diphtheria.  If  the  membrane 
is  removed,  the  mucous  membrane  under  it  is  seen  to  be  denuded  of 
epithelium,  yellowish-red  in  color,  and  studded  with  blood-points.  It 
soon  forms  again  and  takes  a  firmer  and  deeper  hold  on  the  underlying 
tissue.     The  submucosa  is  often  involved. 

The  symptoms  of  the  disease,  though  similar  to  those  of  pure  diph- 
theritic angina,  are  all  greatly  intensified.     The  cervical  glands  are 
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much  more  swollen  and  painful.  The  temperature  varies  with  the 
extent  of  the  process.  After  the  exudation  has  reached  its  limit,  the 
latter  usually  falls  somewhat,  the  pulse  is  rapid,  toxic  symptoms  set 
in  early  and  are  well  marked.  The  patients  are  apathetic  and  weak, 
vomiting  often  takes  place,  and  the  respirations  are  increased  in  fre- 
quency. Albuminuria  may  be  present  even  as  early  as  the  second 
day.  If  treated  properly  with  antitoxin,  the  disease  may  run  its 
course  in  five  or  six  days.  If,  however,  it  has  been  found  impossible 
to  combat  the  toxic  symptoms,  the  heart  and  kidneys  may  become 
involved.  Paralysis  of  the  pharyngeal  organs  and  of  accommodation 
are  very  frequent,  and,  if  the  disease  is  protracted,  of  the  lower  ex- 
tremities. Death  may  occur  in  this  form  of  the  disease  from  paralysis 
of  the  heart,  acute  degeneration  of  the  kidneys,  or,  later,  nephritis, 
involvement  of  the  larynx  or  air-passages,  through  functional  disturb- 
ance of  respiration,  or  general  infection.  Endocarditis  may  also 
cause  death.  The  most  frequent  cause,  however,  even  when  antitoxin 
has  been  given  in  sufficient  quantities,  is  bronchopneumonia  of  a  very 
fatal  variety.  While  this,  too,  may  resolve,  it  is  the  exception  rather 
than  the  rule. 

SEPTIC  ANGINA. 

This  disease  often  is  an  outcome  of  the  variety  just  described.  It 
is  also  characteristic  of  certain  epidemics,  and  occurs  as  a  septic  pro- 
cess from  the  onset.  From  the  beginning  the  symptoms  are  much 
more  marked  than  in  the  first  two  forms  of  the  disease.  Vomiting  is 
violent  and  frequent  and  may  be  followed  by  collapse.  The  patients 
may  grow  so  rapidly  worse  as  to  be  unrecognizable  after  a,  few  hours. 
The  rise  of  temperature  is  sudden;  the  pulse  very  rapid,  small,  and  soft. 
Respiration  is  increased  correspondingly.  On  inspection  after  a  few 
hours,  the  tonsils  usually  are  seen  to  be  much  swoHen,  livid,  bluish- 
white,  discolored,  and,  together  with  the  uvula  and  soft  palate,  covered 
with  bloody  extravasations.  Inclosing  them  is  a  dirty-looking,  bad- 
smelHng  exudate,  clotted  \nth  bloody  extravasations.  The  cervical 
glands  are  intensely  swollen  on  both  sides  and  salivation  maybe  present. 
Death  takes  place  usually  from  the  second  to  the  fourth  day,  with  symp- 
toms of  collapse  and  general  sepsis.  This  form  of  diphtheria  is  very 
fatal;  several  deaths  may  occur  in  the  same  famih^  The  disease  may 
run  a  slower  course  than  that  just  described,  septic  symptoms  appear- 
ing after  several  days.  In  cases  untreated,  death  usually  occurs  with 
symptoms  of  diphtheritic  and  septic  poisoning.  In  cases  that  recover, 
degeneration  of  the  nerves  and  kidneys  is  likely  to  follow.  Finally, 
there  are  seen  cases  in  which  the  symptoms  of  toxemia  are  over- 
6 


82  DIPHTHERIA. 

whelming,  and,  through  the  virulence  of  the  streptococci,  the  affected 
tissues  may  slough.  Recovery  even  here  may  take  place,  with  result- 
ing scars,  but  seldom  if  untreated.  The  children  in  any  case  are  left 
in  a  ver}^  weak  and  emaciated  condition.  The  larynx  may  become 
involved  in  the  same  process.  Bleeding  from  the  mucous  membrane 
is  common.  The  disease  may  involve  the  nose  and  the  mucous  mem- 
brane of  the  lips.  The  children  die  of  sepsis,  pneumonia,  or  endocar- 
ditis. 

DIPHTHERIA  OF  THE  NOSE. 

The  disease,  from  a  clinical  and  bacteriologic  standpoint,  may  be 
divided  into  three  classes — viz. : 

1.  Pure  or  fibrinous  diphtheria;  fibrinous  rhinitis. 

2.  Strepto-  or  phlegmonous  diphtheria  of  the  nose. 

3.  Septic  diphtheria  of  the  nose. 

Nasal  diphtheria  may  occur  primarily  or  by  extension.  To  the 
first  class  belong  cases  of  diphtheria  of  the  newborn  and  of  infants.  In 
these  cases  there  is  a  moderate  rise  of  temperature  (one  or  two  de- 
grees), the  infants  are  listless  and  apathetic,  sleep  a  great  deal,  and 
take  their  nourishment  poorly.  The  nasal  mucous  membrane  is 
swollen  and  red  and  there  is  a  more  or  less  free  discharge  from  the 
nostrils.  On  account  of  the  latter,  there  is  apt  to  be  an  excoriation 
about  them  and  the  upper  lip.  The  breathing  is  apt  to  be  ''snuffling " 
in  character,  and  often  in  the  marked  cases  more  or  less  through  the 
mouth.  As  in  a  simple  rhinitis,  there  is  often  a  mechanical  difficulty 
in  taking  the  breast  and  bottle.  After  a  day  or  two,  the  fever  falls, 
the  local  symptoms  remaining.  Usually  after  two  or  three  days  the 
fever  comes  on  as  before,  or  somewhat  higher.  The  former  symptoms 
are  all  enhanced,  the  children  are  pale  and  weak,  and  refuse  the  breast. 
There  is  more  or  less  cyanosis  in  crying,  and  sometimes,  during  sleep, 
suffocation  may  take  place  in  attempts  to  take  the  breast.  On  inspec- 
tion at  this  stage,  the  mucous  membrane  is  seen  to  be  intensely  red- 
dened, and  there  is  a  fibrous  exudate,  usually  on  the  septum  or  deep 
in  the  canal,  which  may  be  removed  en  masse  with  forceps,  occasionally 
in  the  form  of  a  cast  of  the  choanse.  This  may  also  be  done  by  syringing 
or  douching.  The  mechanical  obstruction  thus  removed,  the  subject's 
breathing  immediately  improves,  and  the  breast  is  eagerly  taken.  The 
children  either  continue  to  improve  or  the  symptoms  all  return  on 
account  of  the  reformation  of  the  pseudomembrane.  The  process, 
instead  of  remaining  confined  to  the  nose,  often  spreads  down  to  the 
pharynx,  and  may  involve  the  entire  pharyngeal  ring,  in  which  case 
the  symptoms  are  practically  of  the  angina,  above  described,  except, 
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as  before  mentioned,  the  mechanical  conditions  are  such  in  patients  of 
this  age  that  the  impediments  to  nourishment  are  very  great.  The 
respiration  has  a  peculiar  snoring,  snuffling  character,  the  mouth  is 
held  open,  there  is  a  depression  about  the  epigastrium  during  inspira- 
tion. The  children  are  unable  to  take  the  breast,  and  with  very  great 
difficulty  are  able  to  swallow  if  nourishment  be  introduced  with  a 
spoon.  They  may  at  tliis  stage  suffocate  during  sleep,  attempts  at 
feeding,  or  spr^dng  the  nose.  Weakness  increases  rapidly  through 
deficient  respiration,  lack  of  food,  and  the  occurrence  of  toxemia ; 
the  patient's  color  is  cadaverous,  and  the  pulse  soft  and  very  rapid. 
Death  occurs  most  often  in  from  seven  to  nine  days.  This  may 
take  place  through  involvement  of  the  lar3^nx,  toxemia,  or  functional 
disturbances. 

Most  authors  regard  this  form  of  diphtheria  as  a  phlegmonous  or 
mixed  diphtheria,  and  not  as  a  purel}^  fibrinous  process.  Monti 
holds  the  opposite  theory,  which  would  seem  to  be  substantiated  by 
the  experience  of  other  observers.  Certainly  it  is  a  fact  that  in 
the  city  of  New  York,  especially  in  institutions  such  as  the  New 
York  Foundling  Hospital,  very  pure  cultures  of  diphtheria  bacilli  are 
often  found  in  nasal  discharges. 

In  older  children  the  symptoms  and  signs  are  similar  to  those  de- 
scribed in  the  cases  of  infants,  but  naturally  of  less  severity.  The 
membrane  is  apt  to  extend  to  the  pharynx.  When  the  process 
first  involves  the  choanse,  there  is  a  marked  increase  in  temperature 
and  difficult  snoring  respiration.  In  sleep  the  character  of  the  latter 
is  hardly  distinguishable  from  laryngitis.  The  children  are  constantly 
trying  to  better  their  impeded  respiration  by  blowing  through  their 
nostrils  and  snuffling.  The  same  excoriation  as  above  noted  appears 
about  the  nostrils  and  lips.  This  may  be  diphtheritic  in  character. 
The  glands  about  the  neck  are  more  or  less  swollen.  Bleeding  from  the 
nose  takes  place  in  a  few  cases.  When  the  process  is  confined  to  the 
choanse,  the  nasal  mucous  membrane  may  be  seen  to  be  swollen  and 
reddened ;  or,  again,  a  more  or  less  thick  membrane  is  observed  in  the 
nasal  passage.  This  process  is  usually  acute,  except  in  scrofulous 
children  (Monti),  and  after  a  few  days  the  mucous  membrane  returns 
to  normal.  Where  the  nose  and  choanse  are  involved  in  turn,  there 
may  be  complete  occlusion  of  the  nasal  passage,  and  the  children  may 
die  of  an  attack  of  suffocation  or  from  general  toxic  symptoms.  The 
latter  may  be  very  severe  from  the  onset,  and  cause  death  very  soon, 
an  outcome  which  may  also  take  place  through  the  involvement  of  the 
larynx. 
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It  is  not  an  unusual  occurrence  at  the  New  York  Foundling  Hospi- 
tal to  have  a  child  brought  to  the  physician  with  the  history  of  a 
foreign  body  in  the  nose.  Here  there  will  be  found  a  thick  bloody 
discharge  from  one  or  both  nostrils,  swelling  of  the  mucous  membrane, 
and  occasionally  pseudomembrane  to  be  seen  in  the  nasal  passage.  In 
these  cases  a  bacteriologic  examination  serves  to  render  a  positive 
diagnosis,  and  the  diphtheria  bacillus  is  quite  often  found  instead  of 
the  supposed  foreign  body. 

Nasal  diphtheria  may  run  a  very  protracted  course;  the  symp- 
toms are  those  of  a  chronic  rhinitis  or  catarrh.  The  membrane  may 
be  seen  generally  on  the  septum,  and  usually  on  the  anterior  part.  The 
latter  may  fall  off  and  reform  indefinitely,  so  that  the  disease  lasts  for 
weeks.  In  these  cases  it  seems  probable  that  the  germs  possess 
a  low  degree  of  virulence,  toxic  symptoms  seldom  appearing. 
Nevertheless  the  patients  are  a  grave  source  of  danger,  espe- 
cially in  large  institutions,  as  these  cases  are  very  apt  to  be  over- 
looked. Treittel  and  Loppel  have  found  very  virulent  bacilli  in  the 
nose  fifty-five  days  after  the  disease  was  apparently  terminated,  and 
Wolff  has  seen  a  patient  who  after  remaining  sixty-three  days  in  a 
hospital  with  this  kind  of  diphtheria  returned  home  only  to  infect  the 
brother. 

Phlegmonous,  Mixed,  or  Strepto-diphtheria  of  the  Nose. — ^This 
form  of  the  disease  is  common  among  older  children,  beginning, 
as  a  rule,  about  the  choange.  There  is  often  an  acute  onset  of 
snoring  respiration  and  swelling  of  the  submaxillary  glands.  The 
nasal  secretion  is  profuse,  purulent,  and  rapidly  causes  excoriation 
about  the  nostrils  and  swelling  and  inflammation  of  the  nasal  mucous 
membrane.  Streptococci  and  Klebs-Loffler  bacilli  are  found  in  it. 
The  membrane,  a  part  of  which  may  become  detached  and  come  away, 
is  thick  and  dark  colored,  and  reddish  on  its  under  surface  from  the 
prevalence  of  the  blood-cells.  The  choange  may  be  entirely  closed  by 
the  exudation,  in  which  case  the  children  lie  w^ith  mouth  open,  the 
respiration  snoring  in  character,  the  tongue  pressed  against  the  hard 
palate,  somnolent  and  unwilling  to  take  other  than  a  little  fluid  nour- 
ishment. The  fever  varies  with  the  extent  of  the  process.  Toxic 
symptoms  are  invariably  present — vomiting,  apathy,  and  weakness. 
The  glands  about  the  neck  are  much  swollen,  the  nose  bleeds  freely^ 
the  symptom-complex  is  one  that  is  characteristic  of  the  disease. 
The  poisoning  is  often  so  intense  that  even  in  a  few  days  the  heart  and 
kidneys  may  become  affected.  The  j^ounger  the  child,  the  worse  the 
prognosis,  and  death  may  occur  in  three  or  four  clays.     This  form  of 
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diphtheria  especially  spreads  to  the  pharynx,  when  the  symptoms 
above  described,  of  phlegmonous  angina,  ensue.  The  disease  often 
yields  to  early  and  racUcal  treatment. 

Septic  Diphtheria  of  the  Nose. — Either  form  of  nasal  cUphtheria 
may  terminate  in  general  sepsis,  in  which  case  the  abundant  lymph- 
atic supply  about  the  nasopharynx  readily  contributes  to  rapid 
absorption  of  septic  products,  causing  early  and  very  grave  symp- 
toms and  frequently  death. 

DIPHTHERIA  OF  THE  LARYNX  (CROUP). 

This  form  of  cUsease  may  occur  primarily.  In  the  majority  of 
cases,  however,  it  is  secondary  to  cUphtheria  occurring  elsewhere: 
throat,  nose,  or  both;  or,  as  \\ill  be  later  described,  trachea  and 
bronchi.  The  coiuse  of  the  disease  may  be  properly  divided  into 
three  stages:  (1)  vStage  of  invasion;  (2)  stage  of  spasm — exudation; 
(3)  stage  of  asph^-xia. 

First  Stage. — ^The  angina  or  nasal  diphtheria  ma}'  be  running  its 
ordinary  course,  when,  rather  suddenh',  the  children  become  hoarse, 
and  generally  develop  a  cough  characteristic  of  laryngeal  irritation. 
If  it  is  possible  to  make  a  laryngeal  examination,  which  is  by  no  means 
easy,  in  3-oimg  children,  there  will  be  seen  swelling  and  redness  of  the 
larynx.  Cultures  taken  at  this  time  mil  often  show  the  specific  bacilli, 
and  yet  it  is  to  be  noted  that  in  cases  of  early  laryngeal  diphtheria 
where  the  lar}mx  alone  is  involved,  a  negative  culture  is  by  no  means 
proof  conclusive  that  the  disease  does  not  exist.  This  experience  is  a 
common  one  at  the  New  York  Foundling  Hospital.  Repeated  cul- 
tures "uill  prove  positive  at  a  later  stage.  The  stage  of  invasion  lasts 
usually  a  day  or  two,  sometimes  much  longer. 

Second  Stage. — The  second  stage  begins  \^ith  the  formation  of  the 
pseudomembrane.  This  may  proceed  verj^  rapidly,  so  that  \\ithin 
twenty-four  hours  the  patients  have  symptoms  of  larj^ngeal  stenosis. 
Usually  the  course  is  somewhat  slower.  The  first  S3'mptom  noted  at 
this  stage  is  the  characteristic  voice  and  cough;  the  latter  is  a  short 
and  dry  one  and  hoarse  in  character,  and  soon  comes  on  in  the  form  of 
paroxysms,  lasting  for  several  minutes  and  induced  by  attempts  at 
swallowing,  examination  of  the  throat,  or  restlessness  of  the  patient. 
During  the  attack  the  patient's  face  is  cyanotic,  the  ej^es  reddened  and 
bulging,  the  veins  about  the  head  and  neck  swollen,  and  the  forehead 
covered  with  sweat.  The  cough  at  this  stage  has  little  effect  in  clear- 
ing the  larynx,  only  a  little  mucus  at  times  being  brought  up.  Apho- 
nia, complete  or  partial,  soon  develops;  the  respiration  is  markedly 
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harsh  and  very  noisy.  As  the  disease  progresses  the  sj^mptoms  of 
stenosis  become  more  marked.  The  respiration  has  a  whistHng  char- 
acter; inspiration  is  prolonged,  the  expiration  harsh,  a  well-marked 
interval  coming  between  the  two.  The  accessory  muscles  of  respira- 
tion now  come  into  play  with  the  progress  of  the  stenosis.  At  this 
stage  there  may  be  seen  a  well-marked  depression  in  the  supraclavic- 
ular region,  neck,  and  epigastrium.  On  auscultation  at  the  bases 
the  prolonged  character  of  inspiration,  together  with  diminished 
intensity,  may  be  noted.  The  respirations,  in  contrast  to  other  con- 
ditions causing  dyspnea,  are  only  moderately  increased  in  frequency — 
20  to  30  on  the  average.  From  time  to  time  attacks  of  asphyxiation 
occur.  The  children  sit  up  suddenlj^,  cough  with  great  violence,  the 
face  livid  and  anxious,  the  head  held  back,  the  hand  grasping  the 
throat;  the  respiration  louder  and  shriller  in  character.  After  the 
attack  has  passed,  the  patient  lies  back  exhausted  and  often  covered 
with  perspiration.  The  attack  lasts  from  only  a  few  minutes  to  ten 
or  more.  Occasionally  it  is  relieved  if  the  patient  succeeds  in  cough- 
ing up  a  little  membrane  or  mucus,  or  the  attack  recurs  very  soon  and 
suffocation  takes  place.  If  at  this  stage  it  is  possible  to  get  a  view  of 
the  larynx  with  a  mirror,  there  will  be  seen  redness,  swelling,  and 
membrane  upon  the  epiglottis  and  vocal  chords,  in  the  sinus  of  Mor- 
gagni,  and  even  in  the  trachea. 

The  vocal  chords  at  their  anterior  parts  are  immovable,  their  edges 
lying  in  contact  except  at  the  posterior  part,  where  there  is  a  small 
opening  between  them  which  does  not  alter  in  size  during  expiration 
and  inspiration.  Rauchfuss  found  in  the  first  twenty-four  hours, 
sometimes  after  t^vo  or  three  days  even,  only  signs  of  laryngeal  catarrh. 
On  the  third  day,  as  a  rule,  once  after  twelve  hours  from  the  beginning 
of  the  attack,  he  found  the  whole  interior  of  the  larynx  covered  with 
the  fibrinous  exudate. 

In  rare  cases  the  pseudomembrane  may  be  coughed  up,  either  in 
small  pieces  or  as  a  cast  of  the  larynx  and  trachea.  This  occurs  most 
frequently  in  non-treated  cases  at  the  end  of  this  stage.  The  patients, 
although  immediately  relieved,  are  not  out  of  danger,  since  the  mem- 
brane may  reform  and  all  the  symptoms  return.  The  duration  of  this 
stage  in  non-treated  cases  varies  from  twelve  hours  to  a  week. 

Third  Stage. — ^The  results  of  impeded  respiration  together 
with  toxic  symptoms  are  seen  in  this  stage.  Respiration  is  rapid 
and  is  carried  on  with  the  aid  of  all  the  accessory  muscles ;  it  soon 
becomes  irregular.  The  larynx^  rises  and  falls  with  each  breath; 
the  depressions  seen  at  the  cla\dcle,  jugular  region,  epigastrium,  and 


SYMPTOMATOLOGY .  87 

intercostal  spaces  are  very  marked.  The  respiration  is  very  noisy, 
inspiration  taking  on  an  asthmatic  character.  Air  hunger  becomes 
more  and  more  marked.  The  children  sit  up  in  bed,  only  to  fall  back 
again  exhausted,  or  toss  about  restlessly,  sometimes  appealing  for  help 
to  those  about  them.  The  head  is  thrown  back.  The  abdominal  mus- 
cles take  part  in  the  respiratory  act.  The  facial  expression  is  very 
anxious,the  eyes  dim,  the  face  and  lips  cyanotic,  the  skin  dry  or  covered 
with  clammy  sweat,  the  extremities  cold.  The  suffocating  attacks  come 
more  frequently,  and  death  soon  occurs  in  one  of  them,  occasionally 
during  convulsions. 

All  the  cases  do  not  progress  as  rapidly  as  above  described ;  there 
are  intervals  in  which  the  breathing  seems  to  be  bettered  and  the  cliild 
rests  easier.  Sach  apparent  improvement,  however,  should  not  be  too 
much  depended  upon,  for  suddenly  an  attack  of  dyspnea  may  come  on, 
with  marked  cyanosis  about  the  face  and  extremities. .  Should  the 
attack  not  terminate  fatally,  the  latter  conditions  disappear,  the  child 
becoming  of  a  death-like  pallor  and  almost  lifeless.  As  the  stenosis 
becomes  more  marked,  there  are  signs  of  carbonic  acid  poisoning,  and 
the  cyanosis  disappears  only  with  death.  The  skin  at  this  stage  loses 
its  sensibiHty,  so  that  with  marked  cj^anosis  of  long  duration  there  may 
be  complete  anesthesia,  followed  later  by  general  muscular  weakness, 
general  paralysis,  and  death.  As  the  symptoms  of  asphyxia  recur, 
apathy  becomes  more  marked  and  stupor  finally  appears.  The  chil- 
chen  wake  only  dining  an  attack,  sitting  up  suddenly,  gasping  for 
breath,  head  thrown  back,  and  covered  with  perspiration.  Soon, 
however,  the  children  cease  to  struggle,  the  stupor  develops  into  coma, 
and  death  takes  place. 

According  to  Monti,  death  occurs  in  95%  to  98%  of  non-treated 
cases.  A  spontaneous  recovery,  however,  is  possible  even  in  the  late 
stage.  If  recovery  takes  place  in  the  second  stage,  the  process  comes 
to  a  standstill  and  does  not  progress  to  the  stage  of  asphyxia.  The 
membrane  may  or  may  not  be  coughed  up,  the  stenotic  symptoms 
gradually  abate,  the  cough  is  loose,  and  only  the  symptoms  of  a  ca- 
tarrhal laryngitis  remain  for  perhaps  a  week  or  ten  days.  Hoarseness 
may  last  much  longer.  In  the  last  stage  it  is  barely  possible  to  have 
recovery  from  the  coughing-up  of  the  membrane. 

It  is  to  be  remembered,  however,  that  a  second  membrane  may 
form,  with  return  of  all  the  symptoms.  Death  takes  place  usually  in 
the  third  stage,  from  carbonic  acid  poisoning  or  one  of  the  common 
complications — edema  of  the  glottis  or  the  lungs,  emphysema,  bron- 
chitis, extension  of  the  process  to  the  bronchi,  or,  most  often,  broncho- 
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pneumonia.  In  the  second  stage  death  usually  occurs  from  asphyxia. 
With  tracheotomy  or  catheterization  of  the  larynx  as  practised  by 
Bouchut,  Wennlecher,  and  Monti,  20%  to  25%  of  recoveries  are  re- 
ported by  the  latter.  With  the  introduction  of  intubation  by 
O'Dwyer,  together  with  the  use  of  antitoxin,  diphtheritic  croup  has 
lost  its  terrors,  and  the  percentage  of  deaths  is  very  small  when  the 
disease  is  taken  in  time  and  properl}^  treated. 

Phlegmonous  Diphtheria  (Mixed  Infection  of  the  Larynx). — 
This  form  of  the  disease  is  secondary  to  the  same  condition  of  the 
nose  or  throat,  or  both.  The  symptoms  and  course  are  dependent  upon 
the  relative  \drulence  of  the  two  germs,  streptococcus  or  diphtheria 
bacilli.  When  the  latter  prevails,  the  symptoms  are  not  very  different 
from  those  described  in  pure  or  fibrinous  laryngitis;  with  marked 
streptococcus  infection  there  is  destruction  of  the  epithelium  and  in- 
volvement of  the  whole  depth  of  the  mucous  membrane  by  the  exuda- 
tive process.  Occasionally  before  the  formation  of  the  exudate,  on  the 
first  or  second  da}^,  marked  S3^mptoms  of  stenosis  may  occiu",  due  to 
the  swelling  and  edema  of  the  parts.  While  the  stenotic  symptoms  of 
the  first  class  of  cases  are  similar  to  those  described  in  pure  diphtheria, 
they  are  apt  to  develop  more  slow^ly.  Attacks  of  asphyxiation  seldom 
occur  at  the  beginning  of  the  disease.  The  larjmgoscopic  examination 
in  such  cases  shows  the  entire  larynx  to  be  intensely  reddened  and 
swollen.  The  epiglottis  is  very  much  thickened,  the  parts  about  the 
larynx,  fossse,  and  vocal  chords  are  greatly  sw^ollen  and  more  or  less 
covered  with  a  grayish-white  membrane ;  or  the  interior  of  the  larynx 
is  covered  with  a  thick,  tough  membrane,  the  glottis  is  narrowed,  puru- 
lent exudate  constantly  comes  up  from  the  trachea,  and  may  be  seen 
between  the  chords.  This  form  of  stenosis  usually  lasts  one  to  three 
da3''s.  In  the  second  form  of  phlegmonous  diphtheria  there  may  be 
entire  absence  of  symptoms  of  laryngeal  involvement,  no  cough  or 
change  in  the  voice,  or,  if  they  are  present,  they  seldom  are  as  marked 
as  in  the  pre^dous  form.  Examination  shows  the  anterior  surface  of 
the  epiglottis  swollen  and  reddened,  but  free  from  membrane.  In 
some  cases  the  false  vocal  chords  are  alone  covered,  in  part  or 
wholly,  with  membrane,  the  true  vocal  chords  being  only  swollen  and 
reddened.  The  duration  of  the  laryngeal  symptoms  is  longer  than  in 
the  form  just  described,  and  is  masked  by  the  sjmiptoms  due  to 
involvement  of  the  nose  and  throat  and  resulting  toxemia.  At  times 
suffocation  takes  place  very  suddenly  and  unexpectedly,  or  the 
stenotic  symptoms  become  gradually  worse  and  lead  finally  to  death 
by  asphyxia. 
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In  the  phlegmonous  form  of  the  disease,  as  a  rule,  asphyxia  takes 
place  without  a  high  grade  of  stenosis  of  the  larynx  being  present.  The 
cyanosis  may  be  seen  as  a  li\dd,  cadaverous  coloring  of  the  skin.  Ph3'si- 
cal  weakness  and  small  pulse,  anesthesia  of  the  skin,  and  dimin- 
ished heat  production  mask  the  symptoms  of  mechanical  obstruction. 
Symptoms  of  carbonic  acid  poisoning  are  prominent.  The  duration 
of  the  asphyxia  is  one  to  two  days.  Death  usualh'  takes  place,  and  is 
due  to  toxic  as  well  as  local  conditions.  Degenerative  processes  are 
common,  together  T^ith  paralysis  of  the  vocal  chords  and  of  the  muscles 
of  the  throat.  Complications  are  frequent,  and  will  be  noticed 
under  another  heading. 

Septic  Diphtheria  of  the  Larynx. — This  condition  follows  that  of 
septic  diphtheria  of  the  nose,  throat,  or  both.  The  disease  begins 
with  apathy,  much  weakness,  and  liigh  fever.  The  symptoms  all 
develop  ^'ery  quickly.  In  some  cases  there  is  an  erythema  about 
the  extremities  or  erysipelatous  redness  about  the  neck.  On 
examination,  the  appearance  of  the  nose  and  throat  is  as  described 
under  septic  angina.  The  mucous  membrane  of  the  larynx,  and 
usually  that  in  the  f  osste,  is  red  and  swollen  and  covered  wdth  a  grayish- 
yellow  exudate.  In  addition  to  the  sw^elhng  of  the  cer\dcal  glands, 
the  tissue  about  them  is  involved  and  the  skin  over  them  is  inflamed. 
The  tongue  is  heavily  coated,  there  is  marked  saUvation,  and  a  muco- 
purulent discharge,  often  very  offensive,  from  the  nose.  Epistaxis 
occasionally  occius.  The  hps  are  excoriated,  vomiting  is  frequent, 
there  are  dehrium  and  suppression  of  the  lu-ine,  and  a  rapid  small 
pulse  develops  suddenly  without  a  high  grade  of  stenosis;  and,  as 
a  rule,  the  children  die  in  collapse  of  general  septic  poisoning, 
preceded  often  by  cUarrhea  and  vomiting,  great  swelling  of  the 
cervical  glands,  with  involvement  of  the  surrounding  tissue,  falling 
temperature,  and  rapidly  weakening  pulse.  In  rare  cases  the 
septic  symptoms  develop  more  slowly,  and  recovery  from  the  actual 
disease  may  take  place.  Death,  how^ever,  may  occur  later  from 
general  weakness,  anemia  of  a  high  grade,  or  changes  in  the  heart 
and  Iddneys. 

Cause  of  the  Attacks  of  Asphyxia. — In  the  laryngeal  form  of 
diphtheria  two  symptoms  deserve  special  attention — dyspnea  and 
certain  conditions  of  the  radial  pulse,  both  clue  to  mechanical 
conditions.  First,  as  to  the  explanation  of  the  dyspnea  in  un- 
complicated laryngeal  diphtheria  of  an}^  type:  Four  theories  have 
been  advanced^^dz.,  spasm  of  the  glottis,  obstruction  clue  to  the 
false  membrane,  paralysis  of  the  dilators  of  the  glottis  (Neimeier), 
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and,  lastly,  excitation  of  respiratory  centers  by  carbonic  acid  poisoning 
and  reflex  action  of  the  pneumogastric  nerve  (Cadet  de  Gassicourt). 
The  last  two  theories  may  be  dismissed  as  probably  not  tenable.  It  is 
certain  that  they  have  had  few  supporters. 

It  is  a  common  experience,  at  autopsies  on  children  d3dng  of  as- 
phyxia due  to  laryngeal  diphtheria,  to  find  little  or  no  meml^rane  about 
or  in  the  larynx.  In  these  cases  the  larynx  is  congested  and  swollen  to 
a  greater  or  less  extent.  This  absence  of  false  membrane  has  also  been 
noted  laryngoscopically  during  life  (Ruault,  A^ariot).  Further,  the 
attacks  of  dyspnea  come  on  so  suddenly,  excited  as  they  are  by  the 
slightest  cause,  that  it  is  difficult  to  beheve  otherwise  than  that  they  are 
of  nervous  origin,  and  caused  by  the  contraction  of  the  laryngeal 
muscles  rendered  hypersensitive  by  the  disease.  With  one  exception, 
as  pointed  out  by  Sevestre  and  Martin,  the  muscles  of  the  glottis  are 
constrictors,  an  additional  reason  for  accepting  the  theory  of  spasm. 
Again,  the  fact  that  emetics  and  antispasmodics,  and  even  attempts 
at  quieting  the  patient,  will  often  produce  a  temporary  relief  or  dimin- 
ish the  frequency  of  the  attacks,  would  go  to  support  this  hypothesis. 
Finally,  the  actual  existence  of  this  spasm  may  sometimes  be  demon- 
strated during  intubation  of  these  cases,  Avhere,  on  attempting  to  intro- 
duce the  tube  there  is  at  first  great  difficulty  in  doing  so,  and  in  an 
instant,  perhaps,  the  apparent  obstruction  is  overcome  and  the  tube 
readily  enters  the  larynx. 

While  there  can  be  little  doubt  as  to  the  importance  of  spasm  in 
producing  this  condition,  it  should  not  be  forgotten  that  the  swelling 
of  the  mucous  membrane  and  production  of  false  membrane  upon  it 
must  of  necessity  be  an  additional  factor,  especially  in  the  later  stages 
of  the  disease.  In  the  early  stages  spasm  plays  the  most  important 
role ;  as  the  disease  progresses  the  effects  of  the  swelhng  and  exudate 
become  more  and  more  marked,  the  dyspnea  does  not  entirely 
disappear  between  attacks  as  in  the  earlier  part  of  the  disease,  and, 
furthermore,  immediate  rehef  fohows  coughing-up  of  the  false  mem- 
brane. 

The  spasm,  however,  still  continues  to  act  in  producing  the  exacer- 
bation of  dyspnea.  In  the  last  period  of  the  disease  spasm  is  not  a 
factor,  the  laryngeal  muscles  fail  to  respond  to  any  stimulus,  perhaps 
through  anesthesia,  which  is  also  observed  in  the  skin  at  this  stage, 
perhaps  from  fatigue.  Here  the  dyspnea  must  of  necessity  be  clue 
entirely  to  the  presence  of  false  membrane  and  the  swelling  of  the 
parts. 

The  pale  asphyxia  {asphyxie  hlanche  of  the  French),  a  condition 
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not  infrequently  seen  in  the  late  stages  of  the  disease,  is  thus  explained 
by  Sevestre  and  Martin.  Normally  the  contraction  of  the  diaphragm 
is  coincident  with  the  dilatation  of  the  glottis.  In  croup  the  latter  is 
closed  while  the  diaphragm  contracts ;  the  air  cannot  enter  the  lungs  in 
sufficient  quantities  to  inflate  them,  so  that  a  ^^acuum  is  produced  and 
the  pre^dously  noted  phenomena  of  depression  in  the  epigastrium  and 
supracla\dcular  regions,  etc.  (tirage) ,  appear.  Furthermore,  the  vacuum 
causes  the  blood  to  enter  the  interthoracic  vessels ;  the  peripheral  ves- 
sels being  thus  depleted,  the  characteristic,  pallor  is  produced,  and  is 
always  a  grave  symptom.  When  one  sees  a  patient  in  this  condition, 
there  is  no  time  to  be  lost.  The  obstruction  to  respiration  must  be 
immediately  removed,  and  often  with  happiest  results.  The  so-called 
pulsus  paracloxicus,  which  occurs  in  modified  form  during  attacks  of 
stenosis,  is  due  to  the  same  physical  condition  as  that  j  ust  described ;  that 
is,  on  account  of  the  partial  vacuum  existing  in  the  thorax,  the  blood  is 
drawn  into  it  from  the  peripheral  vessels,  so  that  with  each  inspiration 
there  is  complete,  or  more  often  partial,  obliteration  of  the  radial 
pulse. 

DIPHTHERIA  OF  THE  TRACHEA  AND  BRONCHI. 

This  is  usually  the  result  of  an  extension  of  a  laryngeal  diph- 
theria, either  fibrinous  or  phlegmonous.  Sometimes  the  process 
is  limited  to  the  trachea  or  it  invades  even  the  terminal  bronchi ; 
or,  again,  it  may  follow  a  single  large  bronchus  and  its  divisions. 
Gooclall  has  reported  several  cases  in  which  the  disease  appears  to 
have  been  hmited  to  the  trachea  and  there  was  no  sign  of  laryngeal 
involvement. 

Under  the  name  "ascending  croup"  is  described  a  condition  in 
which  the  disease  first  makes  its  appearance  in  the  trachea  and  bronchi, 
the  larynx  being  secondarily  affected.  Tliis  is  seen  most  frequently  in 
diphtheria  following  measles.  The  onh^  positive  sign  of  bronchial 
involvement  is  the  coughing-up  of  a  cast  of  the  bronchus.  Certain 
symptoms  and  signs,  however,  may  often  lead  to  a  correct  diagnosis, 
a  matter  of  great  importance  in  deciding  as  to  the  advisability  of 
intubation.  There  is  at  first  a  more  or  less  intense  dyspnea,  with 
rapid  respiration — 50  to  60  a  minute.  The  dyspnea  is  continuous  and 
is  not  characterized  by  exacerbation.  The  depressions  (epigastric  and 
supraclavicular)  are  not  marked.  The  face  is  pale,  the  extremities 
and  lips  are  blue,  the  physical  depression  is  very  great.  Auscultation 
gives  very  meager  results.  A  number  of  bruits  and  rales  have  been 
described,  none  of  which  seem  to  be  characteristic  or  constant.     One 
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sign,  however,  seems  to  be  of  great  diagnostic  value — namely, 
diminution  of  breathing  over  a  certain  area  of  the  chest,  if  pneumonia 
or  other  causes  for  it  can  be  excluded.  This,  if  found,  is  almost  certain 
proof  that  the  bronchus  and  branches  corresponding  to  this  area  are 
wholly  or  partly  occluded.  This  is  still  more  positively  proved  if  such 
an  area  is  found  after  the  laryngeal  obstruction  has  been  removed,  as 
by  intubation,  and  the  air  is  allowed  to  enter  the  lungs  freeh^,  for  in 
such  a  case  the  diminished  or  absent  respiration  will,  by  contrast  with 
the  rest  of  the  lungs,  be  much  more  clearly  marked. 

Diphtheria  of  the  bronchi  is  a  very  grave  disease.  Death  occurs 
from  asphyxia  or  carbonic  acid  poisoning  or  bronchopneumonia.  Still, 
recovery  may  take  place  by  expulsion  of  the  membrane,  spontaneously 
or  following  intubation  or  tracheotom}^,  or  as  a  result  of  serum  treat- 
ment. 

In  cases  of  mixed  diphtheria  invading  the  bronchi,  in  addition  to 
the  symptoms  above  described,  those  of  toxemia  are  soon  marked. 
There  is  apathy,  muscular  weakness,  anesthesia  of  the  skin  and  stupor. 
The  disease,  as  a  rule,  comes  on  with  a  chill,  followed  by  high  fever. 
It  runs  its  course  in  one  to  three  days.  Serum  treatment  is  of  Uttle  or 
no  avail  in  such  cases  when  fully  developed. 

CONJUNCTIVAL  DIPHTHERIA. 

According  to  Jacobi,  this  disease  occurs  much  less  frequently  than 
in  former  years.  It  is  most  frequent  among  children  under  ten  years 
of  age,  and  usually  follows  diphtheria  of  the  nose  or  other  parts. 
Occasionally,  however,  it  occurs  as  a  primary  disease. 

Sourdille  has  divided  it  into  three  classes — interstitial,  croupal  or 
superficial,  and  catarrhal. 

The  first  is  characterized  by  a  considerable  thickening  of  the  lids, 
with  marked  infiltration,  so  that  it  becomes  nearly  impossible  to  turn 
them  back.  The  conjunctiva  is  swollen  and  covered  with  a  grayish 
exudate,  and  dotted  here  and  there  with  ecchymoses.  The  false  mem- 
brane cannot  be  detached.  The  period  of  infiltration  lasts  six  to 
eight  days,  after  which  disintegration  of  the  membrane  begins,  accom- 
panied by  a  profuse  and  purulent  discharge.  The  mucous  surfaces  are 
left  reddened  and  swollen  and  cicatrices  form,  which  later  on  may  lead 
to  permanent  adhesion.  Grave  corneal  comphcations  may  result  in 
loss  of  sight.  The  latter  is  seen  less  often  since  the  introduction  of 
serotherapy. 

The  superficial  form  resembles  an  acute  catarrhal  conjunctivitis. 
The  lids  are  red  and  swollen,  but  not  infiltrated  and  stiffened,  as  in  the 
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former  case.  There  is  a  whitish  membrane,  covering  only,  as  a  rule, 
the  inner  surface  of  the  lids  to  a  greater  or  less  extent,  sometimes  ex- 
tending to  the  palpebral  surface  and  culdesac.  The  membrane  is  easily 
detached ;  the  mucous  surface  under  it  is  foimd  to  be  red  and  bleeding, 
but  not  infiltrated.  Corneal  lesions  are  rare  and  scars  do  not  result. 
In  the  catarrhal  form  the  signs  are  less  marked  than  in  the  preced- 
ing. Membrane  is  absent.  The  secretion,  in  contradistinction  to  the 
mucopurulent  character  seen  in  ordinar}^  catarrhal  conjunctivitis,  is 
scanty,  glairy,  and  thread}^  The  swelling  is  more  marked,  the  con- 
junctiva of  the  bulb  less  vascular,  and,  finally,  the  epithelium,  instead 
of  being  dull  and  desquamated,  is  swollen,  vitreous,  and  glancing. 
Sevestre  and  Martin  suggest  that  this  form  of  the  disease  seems  like  an 
aborted  form  of  the  second.  In  all  three  forms  of  the  disease  Sourdille 
has  demonstrated  virulent  Loffler  bacilli,  sometimes  in  pure  culture  or 
associated  mth  streptococci,  staphylococci,  and  gonococci.  The 
streptococcus  is  most  often  associated  with  the  first  form  of  the  dis- 
ease, and  from  what  is  known  of  the  result  of  this  association  in  diph- 
theria at  other  sites,  is  probably  responsible  for  the  grave  results  which 
occur.  The  staphylococcus  is  found  most  often  associated  with  the 
Klebs-Loffler  bacillus  in  the  second  and  third  form  above  described. 

The  disease,  as  already  stated,  begins  insidiously,  resembhng  an 
ordinary  catarrhal  conjunctivitis;  there  is  marked  congestion  of  the 
conjunctiva,  especially  of  the  hds.  That  of  the  bulb,  as  already 
stated,  does  not  share  in  the  process,  except  in  rare  cases.  There  is 
photophobia,  epiphora,  the  membrane  is  soon  formed,  and  the  eyes  are 
closed  tightly.  In  the  severe  or  interstitial  form  the  lids  cannot  be 
turned  back.  When  separated,  a  thin,  straw-colored  fluid  exudes 
from  them.  The  skin  of  the  eyelids  and  cheeks  is  reddened,  and  when 
eroded  may  show  a  coating  of  membrane.  The  eyes  are  tender  on 
pressure.  The  disease,  as  a  rule,  produces  no  other  symptoms  than 
those  due  to  the  local  process,  though  few  may  occur.  Often  the 
symptoms  are  masked  by  the  concurrent  disease  in  other  parts.  Treat- 
ment ^^dll  be  considered  under  a  separate  head.  (See  vSerotherapy, 
Effect  on  Eye  Cases.) 

DIPHTHERIA  OF  THE  EAR. 

Diphtheria  of  the  External  Ear. — This  is  caused  by  an  extension  of 
the  disease  from  other  parts  to  an  eroded  surface,  the  latter  caused  by 
scratching  \\Aih.  the  nails  or  an  eczema,  impetigo,  or  other  lesions.  These 
parts  are  covered  with  membrane :  the  external  meatus  may  be  filled 
with  it.  A  serous  or  seropurulent  discharge  exudes  from  the  latter.  The 
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disease,  as  a  rule,  lasts  ten  or  twelve  clays ;  the  symptoms  are  masked 
by  those  of  the  disease  elsewhere.  The  swelling  and  infiltration  of  the 
auricle  may  be  very  painful.  The  disease  occasionally  extends  to  the 
middle  ear. 

Otitis  Media. — It  is  more  than  probable  that  this  disease  is  fre- 
quently overlooked,  especially  in  children  too  young  to  call  attention  to 
the  pain  w^hich  accompanies  it.  Baginsky  states  that,  in  spite  of  care- 
ful examination  of  the  ears  of  diphtheria  patients  under  his  care,  only 
in  5%  or  6%  was  an  otitis  foimd.  In  the  report  of  the  Scarlet  Fever 
and  Diphtheria  Hospital  for  1901,  among  78  cases  of  diphtheria, 
serous  otitis  media  occurred  in  2.6%;  purulent  otitis  media,  in  3.9%. 

Many  writers  have  reported  a  few  cases  of  this  disease.  Lommel 
examined  25  cases  of  diphtheria  and  found  middle-ear  disease  in  all 
but  one.  In  two  there  were  evidences  of  true  diphtheria.  No  cul- 
tures were  taken.  In  two  cases  the  lining  membrane  of  the  Eusta- 
chian tube  was  absolutely  normal,  from  which  the  writer  concludes 
that  in  the  majority  of  cases  middle-ear  disease  in  diphtheria  is  the 
sign  of  general  infection,  and  that  the  disease  is  not  caused  by  an  ex- 
tension through  the  tube.  Baginsky,  Kossel,  and  Kutscher  have  re- 
ported cases  of  diphtheritic  mixed  infection. 

That  the  bacilli  of  diphtheria  occur  very  frequently  in  the  middle 
ear,  at  least  in  severe  cases  of  diphtheria,  whether  or  not  they  caused 
symptoms  during  life,  is  shown  by  the  recent  report  of  the  bacteriologic 
examination  of  144  fatal  cases  by  Councilman,  Mallory,  and  Pearce. 
In  86  of  these  cases  (complicated  and  uncomplicated)  disease  of  the 
middle  ear  was  found;  in  59  cases  (uncomplicated)  there  was  an 
exudate  in  one  or  both  ears;  in  44  the  exudate  was  purulent.  The 
mastoid  cells  were  involved  on  one  or  both  sides  in  13  cases. 

In  the  44  purulent  cases,  35  occurred  on  both  sides  and  9  on  one.  In 
8  of  these  no  culture  was  made.  In  the  remaining  36  the  diphtheria 
bacillus  occurred  19  times.  In  the  non-purulent  cases  cultures  were 
made  in  9,  and  showed  diphtheria  4  times.  In  the  second  group  of 
cases  (diphtheria  complicated  by  other  diseases),  23  were  purulent 
and  4  non-purulent.  Of  the  purulent  cases  17  were  double  and  6 
single.  The  mastoid  cells  were  involved  in  9  cases.  Bacteriologic 
examination  of  the  purulent  cases  gave  diphtheria  bacilh  14  times. 
Of  the  non-purulent  cases  (no  cultures  taken  in  3  cases)  diphtheria 
bacilli  occurred  twice. 

The  authors  state  that  other  non-pathogenic  organisms  were  found 
in  addition  to  those  mentioned.  The  diphtheria  bacilli  were  seldom 
found  in  pure  culture,  but  in  connection  with  one  or  more  organisms. 
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That  the  diphtheria  bacilli  were  the  cause  of  the  exudate  is  not  proved, 
as  no  bacteriologic  examination  of  the  mucous  mem^brane  was  made. 
The  authors  suggest  that  the  otitis  media  may  have  been  caused  by 
the  associated  pyogenic  germs,  the  diphtheria  bacilli  being  accidental. 
In  onty  23  of  the  cases  w^as  the  disease  recognized  during  life.  Six 
of  these  developed  before  the  fifth  claj^;  8  between  the  fifth  and 
eleventh  days;  the  remainder  after  two  weeks  of  the  disease,  two  on 
the  thirty-fourth  day.  In  all  but  three  of  the  cases  the  children  were 
under  three  years  of  age.     Nasal  chphtheria  was  present  in  12  cases. 

Symptoms  of  Otitis  Media. — The  disease  begins  usually  in  the 
course  of  a  nasal  or  other  diphtheria,  followed  by  more  or  less  deafness 
and  considerable  pain  in  coughing.  Tliis  may  be  noticed  only  in  older 
children.  In  infants  the  first  symptoms  usually  noticed  are  due  to 
pain,  followed  by  a  discharge  from  the  ear.  After  this  discharge  takes 
place,  the  pain  lessens.  A  thin,  seropurulent  fluid  exudes  from  the 
canal,  sometimes  blood}'',  and  usually  fetid.  Membrane  may  be  seen 
deep  in  the  canal.  After  some  days  the  false  membrane  becomes 
detached,  the  otorrhea  persisting  for  a  long  time.  The  complications 
are  those  of  any  purulent  otitis. 

BUCCAL  DIPHTHERIA. 

This  is  rarely  seen  except  in  cases  of  an  extreme  form  or  cases  of 
severe  strepto-cUphtheria.  In  such,  the  pseudomembrane  extends  to 
the  surfaces  of  the  cheeks  in  the  form  of  rather  small  patches,  thick  and 
very  adherent  to  the  underl\dng  mucous  membrane,  which  is  red, 
swollen,  and  bleeds  easih\  The  patches  are  especially  marked  in  the 
interdental  mucous  membrane,  on  the  tongue,  dorsum,  sides,  or  about 
the  frenum.  The  membrane  may  occur  also  on  the  lips  or  in  the 
corners  of  the  m.outh.  The  tongue  is  swollen  and  painful.  There 
is  an  increased  flow  of  saliA^a,  often  of  a  fetid  odor,  and  occasionally 
streaked  with  blood.     The  submaxillary  glands  are  swollen. 

A  more  common  form  of  the  disease  is  seen  in  the  course  of  measles 
or  other  infectious  diseases,  and  occasionally  as  a  primary  infection. 
The  lips  at  first  become  cracked,  and  on  the  bleeding  surfaces  a  pseudo- 
membrane  in  the  form  of  discrete  patches  is  formed,  looking  somewhat 
like  aphthous  stomatitis.  By  the  way  of  the  commissures,  which  are 
usually  fissured,  the  disease  invades  the  inner  surface  of  the  cheek. 
Here  the  plaques  are  found  as  above  described,  except  that  in  the 
present  cases  the  membrane  is  more  adherent.  According  to  Sevestre 
and  Martin,  the  staphylococcus  is  generally  associated  with  the  diph- 
theria bacilli  in  these  cases.     The  disease  has  httle  tendency  to  extend, 
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and  of  itself  is  not  dangerous.  Finally,  pure  diphtheria  occasionally 
occurs  on  the  lower  lip  in  the  form  of  small  patches  found  on  the  base 
of  a  tear,  abrasion,  or  aphthous  lesion. 


ANOGENITAL  DIPHTHERIA.  . 
This  is  usually  a  mixed  infection,  though  cases  of  pure  diphtheria 
have  been  described.  This  form  of  the  disease  is  rarely  seen  except 
in  little  girls,  and  is  carried  bj^  direct  inoculation  from  diphtheria  in 
other  parts  of  the  body.  It  is  usually  situated  on  the  vulva,  some- 
times in  the  vagina.  The  leison  at  first  consists  of  a  series  of  small 
patches  which  spread  over  the  labia  majora  and  soon  develop  into  a 
complete  membrane,  which  may  extend  to  the  labia  minora  and 
vagina,  or  at  times  to  the  anal  region,  and  even  to  the  rectum. 
There  is  swelling  and  redness  of  the  affected  parts,  often  bleeding  and 
abundant  exudation.  The  pain  is  acute;  the  inguinal  glands  are 
swollen.  After  falling  off,  the  membrane  may  reform.  Ulcerations 
occasionally  result,  and  even  a  superficial  gangrene.  Cases  where  the 
disease  has  involved  the  uterus  have  been  described.  In  boys  the 
disease  is  very  rare,  and,  as  a  rule,  affects  the  glans,  prepuce,  and  even 
extends  into  the  urethra.  The  lesion  readily  heals,  with  or  without 
treatment;  the  course  may  be  rather  long.  According  to  Baginsky, 
general  infection,  albuminuria,  and  paralysis,  may  accompany  or 
follow  it.  It  would  seem  difficult  to  hold  this  lesion  responsible  for 
the  latter  sequels,  as  the  disease  invariably  accompanies  or  follows 
lesions  elsewhere. 

DIPHTHERIA  COMPLICATED  WITH  OTHER  INFECTIOUS  DISEASES. 
Diphtheria  may  be  preceded  or  followed  by  various  other  infectious 
diseases,  and  this  is  especially  the  case  with  measles ;  and  it  is  not  to 
be  wondered  at  that  the  latter  is  especially  conducive  to  the  develop- 
ment of  diphtheria  if  we  consider  the  general  catarrhal  conditions 
which  are  so  characteristic  a  symptom  of  measles.  The  combination 
is  a  most  deadly  one,  especially  in  institutions.  The  diphtheria  is  not 
a  pure  infection,  but  the  bacilli  are  associated  with  other  germs,  espe- 
cially streptococcus.  Croup  is  rather  the  rule  than  the  exception,  and 
death  is  very  apt  to  take  place  from  bronchopneumonia.  There  is 
marked  adenopathy;  the  local  symptoms  are  pronounced;  the  mem- 
brane is  apt  to  be  a  dirty,  foul-smelling  one,  with  deep  involvement  of 
the  mucous  membrane.  Otitis  media,  gangrene  of  the  jaw,  and  gen- 
eral sepsis  are  not  infrequent.     The  eruption  of  measles  itself  is  apt  to 
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be  influenced  by  the  diphtheria,  and  so  we  see  hemorrhagic  and  septic 
forms  of  exanthemata. 

Diphtheria  and  Scarlet  Fever. — The  frequent  occurrence  of  this 
combination  is,  in  general,  dependent  upon  the  care  in  isolation  of 
diphtheria  and  scarlet  fever  patients;  the  care  taken  by  physicians, 
nurses,  and  attendants  against  transmitting  the  diseases ;  and,  finally, 
the  routine  examination  of  all  throat  lesions  bacteriologically  (cases 
of  scarlet  fever,  as  we  shall  see  later,  are  not  infrequently  confounded 
with  an  antitoxin  rash).  The  immediate  separation  of  such  patients 
from  the  other  diphtheria  cases  is  imperative.  For  an  account  of 
the  occurrence  and  prevention  of  this  condition  see  Gordon  Pugh's 
report  to  the  Metropohtan  Asylums  Board,  1900,  London.  In  the 
18,238  cases  of  diphtheria  reported  by  the  Board,  the  complication 
with  scarlet  fever  occurred  in  4.71%  of  the  cases. 

The  symptoms  of  scarlet  fever  complicating  diphtheria  are,  in 
brief,  those  of  a  severe  streptococcus  infection  added  to  those  produced 
by  the  diphtheria  bacillus.  There  is  produced  a  dirty  looking,  putrid 
membrane,  great  swelling  of  the  cervical  glands,  with  not  infrequent 
suppuration,  high  fever,  vomiting,  and  great  prostration.  The  disease 
is  less  apt  to  invade  the  larynx  and  bronchi  than  in  the  complication 
with  measles.  The  combination  of  diphtheria  and  scarlet  fever  is  a 
very  serious  disease.     It  generally  ends  with  death  by  sepsis. 

Diphtheria  and  whooping-cough  occurred  in  2.7%  of  the  Metro- 
politan Asylums  Board's  cases  above  referred  to.  It  is  a  relatively 
rare  complication.  Its  danger  lies  in  the  tendency  of  the  disease  to 
involve  the  larynx,  trachea,  and  lungs.  According  to  Baginsky, 
intubation  in  such  cases  is  well  borne. 

Diphtheria  and  Typhoid  Fever. — The  combination  of  these 
diseases  is  much  to  be  dreaded,  and  diphtheria  is  regarded  by 
Henoch  as  the  most  fatal  complication  of  typhoid  fever.  The 
disease  is  very  apt  to  take  on  a  septic  character;  croup  and  broncho- 
pneumonia are  frequent.  Morris  Manges  has  reported  5  cases  of 
typhoid  fever  in  which  the  Klebs-Lofiler  bacilli  were  found  in 
small  patches  of  membrane  on  the  throat.  He  regards  these  cases 
as  examples  of  ulcerations  occasionally  occurring  in  typhoid,  with 
secondary  infection  by  diphtheria  bacilli. 

Varicella  occasionally  complicates  diphtheria — in  0.93%  of  the 
cases  in  the  above  report.  This  condition,  except  in  those  rare 
cases  of  severe  (gangrenous)  varicella,  does  not  seem  to  influence 
the  progress  of  either  disease.  German  measles  occurred  in  0.76% 
of  the  same  series  of  cases. 
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The  association  of  tuberculosis  with  diphtheria  is  not  infrequently 
seen.  In  this  association  diphtheria  has  the  effect  of  hastening  the 
progress  of  the  disease,  or  in  cases  in  which  the  tuberculosis  is 
latent,  as  in  the  bronchial  glands,  of  setting  up  a  rapidly  fatal  miliary 
tuberculosis.  A  case  of  diphtheria  grafted  upon  one  of  chronic 
tuberculosis,  in  which  the  resistance  of  the  patient  has  been  reduced, 
is  apt  to  progress  imfavorably,  and  the  disease  is  very  prone  to  take 
on  a  septic  form.  It  is  to  be  noted  that  Behring  and  others  have 
observed  that  serum  therapy  in  tuberculosis  is  not  well  borne. 

Finalty,  diphtheria  may  be  complicated  by  more  than  one  of  the 
various  exanthemata;  diphtheria,  measles,  and  scarlet  fever  is  the 
most  common  combination.  Reciu'rences  in  diphtheria  are  not  in- 
frequent; certain  people  seem  to  be  predisposed  to  them.  Relapses 
occasionally  occur,  a  fact  not  to  be  wondered  at  if  we  consider  that 
one  attack  does  not  confer  immunity  for  more  than  a  few  weeks,  and 
that  the  bacilli  may  persist  in  the  throat  for  a  long  time  after  the 
disappearance  of  the  symptoms. 


COMPLICATIONS  AND  SEQUELS. 

ADENOPATHY. 

The  h^mphatic  glands  corresponding  to  the  areas  involved  in  the 
diphtheritic  process  are,  as  a  rule,  involved  to  a  greater  or  less  extent. 
According  to  the  exhaustible  researches  of  Councilman,  Mallory,  and 
Pearce,  who  examined  the  lymph  nodes  in  109  fatal  cases  of  diph- 
theria, the  cer\'ical  nodes  and  tonsils  are  those  most  frequently 
affected;  next,  the  broncliial,  intestinal,  and  mesenteric  nodes. 
These  authors  failed  to  find  bacteria  in  practically  every  case,  and 
never  the  Loffler  bacillus,  from  which  it  may  be  concluded  that  the 
lesions  found  are  the  direct  result  of  toxic  products  and  not  due  to 
the  presence  of  organisms  in  the  glandular  tissues  themselves. 

In  cases  of  pure  diphtheria  the  swelling  of  the  glands  is  character- 
istic, varying  with  the  intensity  and  extent  of  the  affection.  The 
neighboring  glands  are  swollen,  a  little  tender,  but  always  free  in  the 
surrounding  tissue,  which  is  itself  never  involved. 

In  the  mixed  forms  of  the  disease  the  nodes  are  more  tender  on 
pressure.  IncU\ddual  nodes  may  in  mild  cases  be  indistinctly  made 
out;  more  often,  and  especially  in  the  severe  cases,  they  form  part 
of  a  mass  ^^dth  the  sm-rounding  tissue.  In  these  cases  the  swelhng 
about  the  neck  may  be  enormous,  constituting  the  symptom  called 
by  Saint-Germain  "le  cou  proconsulaire." 

Suppuration  rarely,  if  ever,  takes  place  in  the  pure  form  of  the 
disease.  In  the  mixed  form  it  is  not  very  common.  In  the  septic 
form  of  diphtheria  of  a  severe  type  the  process  may  go  on  to  a  gan- 
grenous destruction  of  the  glandular  and  surrounding  tissue,  and 
even  involve  the  underlying  muscles  and  the  skin.  Even  the  most 
desperate  cases  of  glandular  involvement  may  be  recovered  from 
under  proper  treatment.  The  milder  grades  are  an  almost  constant 
accompaniment  of  diphtheria,  and  are  of  little  moment.  The  cases 
of  mi;xed  infection  and  septic  cases  add  greatly  to  the  gravity  of  the 
prognosis. 

DIGESTIVE  DISTURBANCES. 

In  the  mild  forms  these  are  little,  or  not  at  all,  in  e^ddence.  In 
the  severe  forms  vomiting  marks  the  onset  of  the  disease,  and  there 
is  not  only  loss  of  appetite,  but  often  an  absolute  distaste  for  food. 
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According  to  Monti,  more  than  half  the  cases  of  diphtheria  begin 
with  vomiting.  At  a  later  stage  of  the  disease  this  sj-niptom  may 
be  constant,  and  is  a  positive  sign  of  severe  intoxication.  Diarrhea 
of  a  violent  character,  vAih.  frequent,  profuse,  fetid,  and  sometimes 
bloody  stools,  is  also  seen,  which  soon  leads  to  collapse.  Finally, 
diphtheria  of  the  esophagus  and  of  the  stomach  occasionally  occurs. 


URINE, 

The  quantity  passed  is  variable.  Often  it  is  practically  normal. 
Frequently  it  is  diminished.  Goodall  *  reports  30  cases  of  more  or 
less  complete  anuria  appearing  from  the  third  to  the  tenth  day  and 
terminating  fatally  27  times.  Albumin  was  abundant  in  the  urine. 
The  author  believed  that  the  condition  was  not  an  inflammatory 
one,  but  due  to  toxic  action  on  the  renal  nervous  system. 

Burrows,  in  1962  uncomplicated  cases  in  the  Boston  City  Hospital^ 
found  albumin  in  one-third  of  them.  In  8238  cases  reported  by  the 
Metropolitan  Asylums  Board  in  London  in  1900,  it  occurred  in  31.7%. 
In  78  cases  of  diphtheria  reported  at  the  Hospital  for  Scarlet  Fever 
and  Diphtheria  in  1901,  albuminuria  was  present  in  37.2%,  and 
signs  of  nephritis  in  15.4%.  In  all  but  one  case  the  condition  had 
disappeared  before  the  patient  had  left  the  hospital,  and  that  case 
recovered  after  some  weeks. 

If  we  take  into  account  the  various  estimates  of  authors  as  to  the- 
frequency  of  this  symptom,  it  may  be  said  to  occur  in  from  one-third 
to  two-thirds  of  the  cases ;  probably  one-half  would  be  a  fair  estimate. 
The  frequency  of  its  occurrence  seems  to  depend  on  the  character 
and  extent  of  the  diphtheria  lesion.  It  may  occur  very  early  in  the 
disease  (first  or  second  day)  or  be  delayed  for  several  weeks  and  long 
after  the  disappearance  of  the  symptoms.  The  quantity  of  albumin 
is  variable.  Usually  small,  it  ma}^,  according  to  Sevestre  and  Martin, 
reach  the  extent  of  20  grams  to  the  liter.  As  a  rule,  the  albuminuria 
is  transient,  persisting  from  three  to  ten  days.  Sometimes  it  is  greatly 
prolonged,  and  occasionally  it  is  intermittent  in  character.  It  is 
always  due,  not  to  direct  infection  of  the  kidney  substance  by  the 
micro-organisms  of  the  disease,  but  is  a  result  of  their  toxic  products. 

Chaillou  and  Martin  have  shown  that  it  is  much  less  common  in 
the  benign  form  of  fibrinous  diphtheria  than  in  any  other  (17  cases  in 
30).  In  11  cases  of  toxic  angina  (pure  diphtheria)  albuminuria  was 
found  in  all  as  an  early  symptom.     M.  Holland  has  made  a  study  of 

*  Lancet,  1875. 
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this  symptom,  and  at  the  Hospital  for  Sick  Children  finds  in  the  class 
of  cases  last  mentioned  that  albuminuria  occurred  49  times  in  100; 
in  strepto-diphtheria,  59  in  100.  In  the  latter  case  the  albumin 
was  much  more  abundant. 

According  to  the  researches  of  Comicilman,  Mallor}^,  and  Pearce, 
the  albuminuria  is  generally  due  to  an  acute  degeneration  of  the 
kidneys,  its  intensity  varying  with  the  toxicity  of  the  germs.  Inter- 
stitial and  glomerular  lesions  occasionally  occur,  especially  in  older 
children  and  in  cases  of  long  dm'ation.  Even  in  cases  of  marked 
renal  diseases,  general  anasarca  is  extremely  rare,  if  it  ever  occurs. 

The  edema  is  generally  Hmited  to  the  face.  Death  occasionally 
takes  place  from  the  kidney  lesion.  There  is  nothing  pecuhar  to  the 
disease  in  the  nephritis  which  accompanies  or  follows  it.  There 
may  be  a  reduction  of  the  urea.  HyaUne,  epithelial,  and  granular 
casts  and  blood  may  be  present  in  the  urine.  Occasionally  blood 
is  seen  alone,  and  was  formerly  attributed  to  the  use  of  antitoxin. 
There  is  not  now  the  slightest  evidence  that  the  latter  causes  this 
or  any  other  lesions  of  the  kidney. 


ALTERATIONS  IN  THE  BLOOD. 

The  most  constant  change  which  occurs  in  the  blood  in  diphtheria 
is  a  more  or  less  marked  hyperleucocytosis.  This,  as  well  as  the  other 
changes  to  be  mentioned  later,  is  in  its  extent  dependent  upon  the 
degree  of  toxemia  and  the  presence  or  absence  of  sepsis.  Often  it 
is  of  a  very  mild  type.  Occasionally  it  may  take  the  form  of  a  true 
leukemia,  as  pointed  out  by  Felsenthal  and  others. 

Gabritschewsky  first  in  1894  called  attention  to  the  condition  of 
hyperleucoc3^tosis  occurring  in  diphtheria,  and  proved  that  this  con- 
dition was  due  to  the  toxins  of  diphtheria  by  experiments  on  animals. 
Waldstein,  Billings,  Nicholas,  Courmont,  and  Besredka  have  done 
similar  work.  Schlesinger,  by  inoculating  guinea-pigs,  has  drawn 
certain  conclusions  in  regard  to  the  condition  which  coincides  pretty 
closely  with  the  results  attained  by  others.  He  showed  that  the 
hyperleucocytosis  reached  its  height  usually  at  the  height  of  the 
disease.  Occasionally  the  cells  were  increased  tw^o  to  four  times  the 
normal  number,  and  the  increase  was  most  marked  in  the  pol3mu- 
clear  elements.  In  the  fatal  cases  the  condition  continued  to  the 
end,  and  differed  in  that  respect  from  the  condition  caused  by  other 
infectious  diseases.  He  found,  furthermore,  that  experimental  hyper- 
leucocytosis corresponded  exactly  to  that  occurring  in  natural  infec- 
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tion.  He  regards  a  knowledge  of  this  symptom  as  an  important 
factor  in  prognosis. 

Schlesinger  examined  24  patients,  and  found  a  normal  relation 
between  the  blood  elements  in  three  of  them.  In  the  other  cases  the 
ratio  between  the  leucocytes  and  red  blood-cells  varied  from  1 :  275 
to  1  :  71.  He  found  in  the  cases  which  went  on  to  recovery  that 
the  concUtion  gradually  cUsappeared  in  from  four  to  seven  days.  In 
the  fatal  cases  it  continued  to  the  end. 

Lovett  Morse  states  that  hyperleucocytosis  probably  begins  with 
the  disease,  and  is  most  marked  at  the  height  of  the  latter,  after 
which  it  declines.  The  intensity  of  the  condition  varies,  as  a  rule, 
with  the  extent  of  the  pseudomembrane,  occasionally  out  of  pro- 
portion to  it.  The  amount  of  adneopathy  seems  to  be  without  in- 
fluence on  this  condition.  According  to  Ewing,  hyperleucocytosis 
may  be  prolonged  or  enhanced  by  the  occurrence  of  fever  from  any 
cause  or  of  a  pneumonia.  He  regards  the  condition  as  a  reaction  of 
the  organism  against  a  virulent  infection  and  as  an  important  factor 
in  forming  a  prognosis. 

The  red  cells  are  diminished  to  a  certain  extent;  the  diminution 
does  not  seem  to  be  directly  dependent  upon  the  extent  or  gravity 
of  the  disease.  In  septic  cases,  according  to  Monti,  nucleated  red 
cells  may  occur. 

BilHngs,  from  a  series  of  blood  examinations,  concludes  that  the 
hemoglobin  decreases  with  the  decrease  of  the  red  corpuscles.  Its 
regeneration,  however,  is  much  slower  than  that  of  the  latter. 

Baginsky  has  laid  especial  stress  upon  the  increased  coagulability 
of  the  blood  in  diphtheria.  This  he  regards  as  due  to  the  action  of 
toxin  on  the  blood  stream  through  cardiac  weakness,  due  to  reduced 
blood  pressure,  as  shown  by  Biernacki,  Brodie,  and  Roux  and  Yer- 
sin,  and  changes  in  the  intima  of  the  blood-vessels. 

In  severe  septic  cases  there  is  a  thinning  or  dissolution  of  the 
blood,  which  may  result  in  hemorrhages  in  various  parts  of  the  body. 
Baginsky  states  that  the  increased  coagulability  of  the  blood  may 
occasionally  lead  to  the  formation  of  thrombi  in  the  blood-vessels 
and  in  the  heart  itself,  cerebral  embolism,  and  paralysis.  Further- 
more, this  condition  of  the  blood  may  give  rise  to  cardiac  arrhythmia, 
diminished  impulse,  symptoms  of  collapse,  and  cardiac  paralysis. 
The  author  cites  a  fatal  case  of  cardiac  thrombus  in  a  young  girl. 
The  heart  was  intact. 

Grawitz,  Baginsk}^,  Monti,  and  others  all  agree  that  in  severe  cases 
of  diphtheria  the  specific  gravity  of  the  blood  is  increased.     In  mild 
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cases  there  is  little  or  no  change.  According  to  Baginsky,  it  ranges 
between  1054  and  1060  in  severe  cases.  Monti  believes  that  the 
specific  gravity  increases  with  the  degree  of  fever  in  uncomplicated 
cases.  If  the  latter  are  mild  in  type  and  of  short  duration^  the 
normal  specific  gravity  is  soon  restored.  In  septic  cases  and  those 
in  which  the  general  condition  of  the  patient  has  suffered,  the  blood 
becomes  normal  onlv  verv  slowlv. 


HEART  SYMPTOMS. 

In  discussing  the  cardiac  symptoms  caused  by  diphtheria  it 
becomes  very  difficult  to  separate  those  symptoms  which  may  be 
regarded  as  due  to  changes  in  the  heart  itself,  and  those  due  to  the 
action  of  toxin  on  the  nerve-centers  which  control  its  action.  As  a 
matter  of  fact,  the  exact  diagnosis  of  the  positive  cause  of  heart 
failure  is  onl}'  made  by  the  pathologist  and  by  a  microscopic  examina- 
tion of  the  tissues  and  nerves. 

Under  the  head  of  cardiac  paral5^sis  we  have  endeavored  to  describe 
the  symptoms  generally  referable  to  disease  affecting  the  nervous 
control  of  the  heart.  In  addition  to  these,  there  may  be  cardiac 
weakness,  due,  according  to  Jacobi,  to  the  same  conditions  that 
determine  muscular  weakness  in  other  parts  of  the  body,  and  in  many 
cases  showing  few  or  no  microscopic  changes  to  account  for  the 
condition. 

Hibbard,  in  an  exhaustive  examination  of  800  cases  of  cUphtheria 
at  the  Boston  City  Hospital,  found  an  irregular  heart  action  in  70 
cases.  In  half  of  these  there  were  other  heart  symptoms — systolic 
murmurs,  especially  at  the  apex ;  a  reduplication  of  the  second  sound 
in  6  cases,  three  of  which  died.  The  author  finds  that  systohc  mur- 
murs at  the  apex  with  reduphcation  of  the  second  sound  occur  in 
10%  of  diphtheria  cases.  He  regards  these  murmurs  and  reduplica- 
tions as  most  often  due  to  a  relative  mitral  insufficiency,  from  insuf- 
ficient contraction  and  dilatation,  the  latter  due  to  nervous  changes  in 
the  heart  and  alterations  in  the  myocardium,  but  beheves  that  true 
endocarditis  caused  bj^  the  diphtheria  bacillus  may  occasionally  occur. 

In  11  hearts  weighed,  there  was  an  increase  over  the  average 
weight  of  37  grams.  In  4  cases  cardiac  thrombi  were  noted.  The 
average  duration  of  fife  in  22  cases  of  various  kinds  of  heart  failure 
was  three  weeks  from  the  beginning  of  the  symptoms.  The  vagus 
nerve  invariablv  showed  degenerative  changes. 

Hibbard  beheves  that,  if  after  four  weeks  of  convalescence  no 
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heart  symptoms  have  occmTecl,  the  patient  is  safe  from  this  compUca- 
tion.  In  regard  to  other  symptoms,  they  have  been  described  under 
cardiac  paralysis. 

As  to  the  lesions  found  in  these  cases,  they  included  endocarditis, 
myocarditis  of  various  grades,  waxy  degeneration  (Ribbert),  heart 
clots  and  nerve  changes,  dilatation,  etc.  These  have  been  discussed 
with  the  patholog}^  of  the  disease. 


EFFECTS  ON  THE  NERVOUS  SYSTEM. 

In  the  mild  forms  of  diphtheria  little  or  no  disturbance  of  the 
nervous  system  is  seen.  In  the  severe  cases,  however,  through  the 
action  of  the  toxin  there  may  be  delirium  and  stupor.  In  certain 
cases  there  is  seen  a  marked  degree  of  somnolence  and  apathy.  In 
the  most  severe  forms  of  the  disease  convulsions  may  occur,  and,  as 
mentioned  by  Baginsky,  occasionally  tetanic  symptoms  during  con- 
valescence. 

There  may  be  apathy,  dulness,  irritability,  and  certain  changes 
in  the  patient's  normal  disposition,  probably  the  result  of  nutritive 
disturbances  and  impoverished  blood  following  a  severe  attack  of 
the  disease.  Paralysis  of  various  nerves  is  due  to  the  action  of 
diphtheria  toxins,  as  proved  by  the  experiments  of  Roux  and  Yersin, 
Ransom,  and  others,  who  produced  similar  paralyses  in  animals  by 
the  injection  of  these  toxins.  Ransom  showed  that  this  condition 
was  not  only  caused  by  the  toxins,  but  that  its  severity  was  propor- 
tional to  the  amount  of  toxin  used. 

It  is  difficult  to  arrive  at  exact  conclusions  in  regard  to  the 
frequency  of  paralysis,  for  in  many  cases  it  comes  on  long  after 
the  patients  have  been  cUscharged,  and  have  passed  from  observa- 
tion. Cadet  de  Gassicourt  has  made  an  analysis  which  showed 
that  in  425  cases  of  malign  or  benignant  diphtheria  and  croup  which 
recovered,  paralysis  occurred  101  times — 23.76%.  In  497  cases  of 
croup  which  died  after  operation,  and  which  had  remained  in  the 
hospital  only  a  short  time,  paralysis  occurred  in  only  27  cases. 

In  the  collective  investigation  of  the  American  Pediatric  Society, 
paralysis  occurred  in  3384  non-hospital  cases  328  times — 9.7%  (anti- 
toxin cases).  Lennox  Browm  reports  14%  in  100  cases.  Sanne 
reports  11%  in  2400  cases  (antitoxin).  The  Metropolitan  Asylums 
Board  of  London,  in  1900,  reports  8238  cases  of  diphtheria,  with 
paralysis  in  18.50%. 

F.  J.  Woolacott  has  lately  coUected  and  classified  829  consecutive 
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cases  of  uncomplicated  diphtheria  taken  from  the  report  of  the 
Metropohtan  AsA'lums  Board  for  1898,  and  di^^ded  them  into  three 
classes,  in  order  to  determine  whether  or  not  paralysis  was  apt  to  fol- 
low more  often  in  severe  cases, — severe  or  mild  referring  entirely  to  the 
extent  of  the  pseudomembrane, — with  the  following  results: 


Nature  of  Case. 

Total. 

Paralysis. 

Percentage. 

Severe 
Paralysis. 

Death  from 
Paralysis. 

Severe 

223 

566 

40 

64 
75 

28.6 
13.2 

19 

7 

5 

Moderate 

MHd 

1 

Figures  which  will  go  to   substantiate  the  experimental  work   of 
Ransom  above  referred  to. 


AGE  INFLUENCE  ON  THE  OCCURRENCE  OF  PARALYSIS. 

Bernard  E.  Meyers  reports  for  1899,  1316  cases  of  diphtheria  at  the 
Park  Hospital:  275  cases  of  post-diphtheritic  paralysis,  or  about  one 
in  five,  with  80  deaths.  Cases  occurred  as  to  ages  as  follows:  Under 
five  years,  104  cases ;  five  to  ten  years,  138  cases ;  above  ten  3'ears,  33 
cases.  There  was  a  marked  preponderance  of  paralysis  among  the 
males.  In  the  last  series  of  cases  at  the  Scarlet  Fever  and  Diphtheria 
Hospital  in  New  York,  paralysis  occurred  in  10.3%.  The  average 
da}'  of  its  appearance  was  the  twelfth;  the  earliest,  the  fourth  day. 
The  paralysis  usually  comes  on  during  convalescence;  occasion- 
ally, however,  it  occurs  during  the  early  stage  of  the  cUsease,  even 
on  the  second  or  third  day,  or  it  may  go  to  the  other  extreme,  and 
not  occur  until  the  thirtieth  or  thirty-fifth  day  (Sevestre  and  Martin). 

A  word  should  be  said  in  regard  to  the  early  paralysis  occurring  in 
the  course  of  the  disease — ''Diphtherische  Friihlamung"  of  Baginsky. 
This  occurs  only  in  the  severest  forms  of  diphtheria  and  affects  usually 
the  velum  palati.  The  speech  becomes  nasal,  swalloT^dng  difficult,  fluids 
come  through  the  nose.  Food  may  thus  pass  into  the  trachea  and  cause 
death  by  pneumonia — "Schluckpneumonie."  The  paralysis  is  usually 
total ;  it  may,  however,  be  unilateral.  In  the  latter  case  the  palate  is  out 
of  line,  the  u^Tila  drawn  to  one  side,  and  onh'  one  side  is  seen  to  be  mov- 
able. Baginsky  believes  that  these  cases  are  probably  peripheral,  and 
points  out  the  fact  that  the  paralysis  occurs  in  that  part  immediately 
affected  by  the  pseudomembrane,  so  that  it  is  probable  that  the 
disease  is  reallv  an  involvement  of  the  muscle  itself — an  acute  mj^o- 
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sitis.     At  this  early  stage  there  may  occur  also  loss  of  the  palatal 
reflexes,  disturbances  of  the  sensibility,  etc. 

In  regard  to  the  distribution  of  paralysis,  the  American  Pediatric 
Society  report  the  following : 


Paralysis,  no  variety 132  cases. 

Throat  114      "     . 

Extremities 14      "     . 

Ocular 11      "     . 

General 4     "     . 


St. 

2d. 

3d. 

4th. 

5th. 

Un- 
known. 

8 

32 

32 

19 

16 

23 

6 

21 

25 

11 

16 

24 

3 

5 

2 

3 

3 

1 

4 

3 

1 

2 

1 

1 

2 

1 

Fatal  Cases. 
Not  specified     9 

Cardiac    32 

Throat  only     6 

General    4 

Respiratory  muscles      1 

Meyers  reports  as  follows : 

Cases. 

Palate  alone  (40%  of  total  paralysis)     110 

Palate  and  ciliary  muscles   5 

"         "    external  rectus     27 

"         "    ocular  muscles   3 

"         ■'    right  facial  muscles 1 

"         "    ciliary  muscles  and  pupils   1 

"         "    larynx    1 

"         "    diaphragm    17 

Total  palate 166 

Post-diphtheritic  paralysis  may  be  divided  into:  (1)  Circumscribed 
or  benign  form ;  (2)  general  or  severe  form. 


BENIGN  FORM. 

This  is  the  most  common  variety.  Its  favorite  site  is  the  velum 
of  the  palate  and  the  pharynx. 

The  first  symptom  noted  is  difficulty  in  swallowing  and  the 
return  of  liquids  through  the  nose.  Each  attempt  to  swallow  causes 
a  short,  sharp  laryngeal  cough.  Often  the  children  are  only  able  to 
swallow  by  taking  a  very  little  at  a  time  with  the  head  held  well  back. 
The  voice  is  nasal,  articulation  difficult.  There  is  a  snoring  respira- 
tion during  sleep.  An  examination  of  the  throat  shows  the  velum 
to  be  immovable,  its  reflexes  abolished.  The  process  may  extend  to  the 
whole  pharynx,  where  also  the  anesthesia  is  more  or  less  complete. 
Death  may  occur  suddenly  from  the  aspiration  of  food  or  indirectly 
by  pneumonia  from  the  same  cause.  Recovery  takes  place  in  from 
one  to  three  weeks. 
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GENERAL  FORM. 

This  form  very  often  begins  in  the  same  way  as  the  discrete  form 
just  described.  It  is,  however,  more  apt  to  involve  the  neighboring 
muscles,  pharynx,  and  larynx. 

The  muscles  of  the  eye  are,  next  to  the  palate,  most  often  affected. 
The  patellar  reflexes  are  apt  to  be  diminished  or  lost  very  early. 
There  is  Httle  or  no  regularity  or  rule  in  regard  to  the  muscles  affected. 
AVhen  the  muscles  of  accommodation  are  affected,  there  is  often 
hypermetropia,  rarely  myopia.  The  pupils  may  be  unequal.  If  the 
ocular  motor  muscles  are  involved,  there  may  be  strabismus,  diplopia, 
or  ptosis,  the  symptoms  sometimes  varying  from  day  to  day.  Com- 
plete recovery  takes  place,  as  a  rule,  even  after  many  weeks.  The 
involvement  of  the  muscles  of  the  lower  extremities  may  be  an  early 
symptom,  as  alread}'  mentioned. 

The  patellar  reflexes  may  be  lost  or  diminished.  According  to 
Barlow,  Monti,  Bristow,  and  others,  there  is  certainly  an  increase  in 
the  patellar  reflex,  and  even  ankle  clonus,  before  the  signs  of  paralysis 
appear.  Baginsky  states  that  the  former  sometimes  occurs,  but  is  by 
no  means  the  rule. 

The  paralysis  often  affects  the  muscles  of  the  feet  and  the  peroneal 
group.  If  the  children  are  old  enough  to  describe  their  symptoms, 
they  will  complain  of  formication,  numbness,  or  complete  anesthesia. 
More  often  it  is  noticed  that  they  do  not  hft  their  feet  in  walking, 
but  shuffle  over  the  floor.  Atrophy  of  the  muscles  is  unusual.  Occa- 
sionally in  the  marked  cases  the  symptoms  are  those  of  an  ataxia, 
called  by  some  authors  ''diphtheritic  pseudo-tabes";  or  the  paralysis 
may  become  complete,  the  children  being  absolutely  unable  to  walk 
or  even  stand,  and  sensation  is  entirely  lost.  Dr.  C.  F.  Trevelyan  * 
believes  that  the  ataxic  symptoms  are  entirely  due  to  peripheral 
lesions,  in  spite  of  the  fact  that  Rainey  and  many  others  have  pub- 
lished cases  where  slight  changes  were  found  in  the  spinal  motor  cells. 
(See  Pathology.) 

The  muscles  of  the  upper  extremities  suffer  less  often  than  those 
of  the  lower.  The  first  symptom  noted,  as  a  rule,  is  a  certain  awkward- 
ness in  the  use  of  the  arms  and  hands.  The  anesthesia,  if  noted,  is 
usually  more  marked  in  or  is  confined  to  the  fingers  or  hands.  The  loss 
of  power  in  one  or  both  upper  extremities  may  be  complete.  Through 
involvement  of  the  facial  muscles  and  those  of  the  neck  and  tongue, 
there  is  inabihty  to  support  the  head,  which  falls  on  the  chest  or 

*  Lancet,  1900. 


108  DIPHTHERIA. 

shoulder;  the  facial  expression  is  lost  and  idiotic  in  appearance; 
saliva  flows  from  the  flaccid  lips  and  speech  is  stammering.  If  all  the 
above  groups  of  muscles  have  been  affected  in  turn,  the  children  are 
reduced  to  a  helpless  mass,  seeing  with  difficulty,  unable  to  sit  up  or 
to  help  themselves  in  any  way,  or  even  to  express  their  wants.  In 
addition,  there  may  be  loss  of  control  of  bladder  and  rectum.  If  the 
intercostal  and  other  muscles  of  respiration  become  involved,  there 
is  complete  immovability  of  the  thorax  during  respiration. 

DIAPHRAGMATIC  PARALYSIS. 

According  to  Bernard  L.  Meyers,  in  a  series  of  1316  cases  pre- 
viously referred  to,  this  form  of  paralysis  occurred  21  times  (7.6% 
of  all  forms  of  paralysis).  Of  these  21,  11  died,  constituting  13.7% 
of  death  from  all  forms  of  paralysis.  Most  of  the  cases  occurred  be- 
tween two  and  six  years.  The  average  day  of  occurrence  was  the 
thirty-seventh;  extremes,  eleventh  to  fiftieth  day.  The  average 
duration  of  fatal  cases  was  six  to  seven  days.  Other  forms  of  paral- 
ysis invariably  preceded  or  accompanied  that  of  the  diaphragm. 

The  symptoms  of  diaphragmatic  paralysis  are  depression  of  the 
abdomen  during  inspiration  and  bulging  during  expiration.  Respira- 
tion is  rapid  and  panting.  Asphyxia  may  take  place  from  the 
slightest  cause,  bronchitis,  etc. 

Bernhardt,  Lemar,  and  Taub  have  described  cases  of  diphtheritic 
paralysis  of  the  superior  laryngeal  nerve. 

CARDIAC  OR  VAGUS  PARALYSIS. 

While  it  is  undoubtedly  true  that  disturbances  of  the  heart  action 
are  partly  due,  as  has  been  shown  by  many  authors,  to  changes  in 
the  myocardium,  it  is  very  difficult,  often  impossible,  to  distinguish 
clearly  between  the  symptoms  caused  by  these  lesions  and  those 
caused  by  changes  in  the  pneumogastric  nerve.  In  regard  to  its 
frequency,  according  to  the  collective  investigation  of  the  American 
Pediatric  Society,  in  3384  cases  from  private  practice  which  had  been 
treated  with  antitoxin,  paralysis  of  all  kinds  occurred  328  times 
(9.7%);  cardiac  paralysis,  32  times  (all  fatal  cases).  According  to 
Meyers,  64  of  the  80  deaths  from  forms  of  paralysis  were  due  to 
involvement  of  the  cardiac  nerves.  The  great  majority  of  cases 
occurred  between  the  ages  of  two  and  nine  years.  The  average  day 
of  the  disease  on  which  the  symptoms  of  cardiac  paralysis  occurred 
was  the  seventh;  earliest,  second;  latest,  thirty-sixth. 

The  average  duration  of  life  after  symptoms  first  developed  was 
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four  days.  Subnormal  temperature  was  the  rule.  The  cervical 
glands  were  greatly  enlarged  in  many  of  the  cases. 

The  various  sj^mptoms  noted  in  the  circulatory  system  were  as 
follows :  Dilated  heart ;  weak,  irregular,  intermittent,  or  rapid  action ; 
heart  sounds  approximated;  first  sound  faint,  short,  with  systolic 
murmur,  or  heard  reduplicated  over  the  mitral  and  tricuspid  areas; 
gallop  rhythm,  bradycardia,  and  heart  with  systolic  murmurs.  Occa- 
sionally hemorrhages  occurred  (epistaxis).  In  some  cases  collapse  and 
sudden  death  took  place.  The  temperature  was  first  elevated  and  then 
subnormal.  The  respiration  may  be  labored  and  occasionally  sighing. 
Edema  of  the  lungs  is  not  infrequent.  Albumin  is-  usually  present 
in  the  urine.  Occasionally  there  is  suppression  and  hematuria. 
There  are  convulsions,  drowsiness,  delirium  (occasionally),  and  rest- 
lessness (frequently) . 

Cardiac  paralysis  may  occur  early  in  the  course  of  a  progressive 
diphtheritic  paralysis  or  as  a  final  symptom.  Occasionally  it  occurs 
alone.  In  the  mild  form  there  is  merely  an  inequality  in  the  pulse, 
slight  dyspnea,  and  a  tendency  to  attacks  of  fainting.  These  may 
soon  pass  away,  not  to  be  repeated,  or  recur  with  more  marked 
symptoms  and  cause  death  very  suddenly. 

In  the  more  intense  form  of  the  affection  it  may,  according  to 
Gulat,  be  ushered  in  by  abdominal  pains,  nausea,  and  vomiting, 
followed  shortly  by  sense  of  distress  and  weight  about  the  precordia. 
The  breathing  becomes  labored  and  embarrassed.  The  pulse  is 
occasionally  slow ;  generally,  however,  it  is  increased  in  frequency  to  a 
marked  degree,  small,  feeble,  and  intermittent  The  patients  are  very 
anxious,  and  toss  about  constantly.  In  other  cases  they  lie  perfectly 
quiet,  making  no  struggle.  The  patients  may  die  suddenly  during 
an  exacerbation  of  the  dyspnea  or  sudden  movement,  or  the  disease 
progresses  rapidly,  with  general  pallor  of  the  body  and  cold  and  blue 
extremities,  to  a  fatal  termination.  Cases  of  recovery  have  been  re- 
ported. 

In  regard  to  the  electrical  reactions  as  a  factor  in  making  a  prog- 
nosis or  diagnosis  in  diphtheritic  paralysis,  it  may  be  said  that  they 
are  so  irregular  as  to  be  worth  but  little.  There  may  be  reaction  of 
degeneration  or  total  loss  of  reaction  to  galvanism  and  faradism,  or,  on 
the  contrary,  the  reaction  may  be  absolutely  normal.  Nor  does  it  fol- 
low that  in  the  latter  case  the  prognosis  is  always  good,  or  in  the  former 
always  bad.  Muscles  which  have  shown  complete  loss  of  reaction  to 
both  galvanism  and  faradism  sometimes  regain  their  functions  com- 
pletely after  many  weeks. 
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The  course  of  diphtheritic  paralysis  varies.  In  the  discrete 
form  complete  recovery  is  the  rule.  In  the  general  form  death  may 
occur,  as  already  pointed  out,  from  inanition  due  to  the  difficulty 
in  taking  nourishment,  asphyxia  or  pneumonia  from  aspiration  of 
food,  or  paralysis  of  the  pneumogastric  nerve  with  symptoms  as 
above  described.  The  probable  nature  of  the  disease  will  be  referred 
to  under  the  head  of  Pathology.  It  should  be  noted  that  hemiplegia 
is  sometimes  included  with  diphtheritic  paralysis.  Its  probable  cause 
has  already  been  pointed  out  as  thrombosis  or  embolism  of  the 
brain  due  to  changes  in  the  blood  and  circulation. 


LESIONS  OF  THE  SKIN. 

A  variet}^  of  lesions  occur  on  the  skin  in  the  course  of  diphtheria. 
It  must  be  said,  however,  that  they  are  by  no  means  characteristic 
of  tliis  disease,  and  may  occur  equalty  well  in  other  infections.  Most 
authors  agree  that,  while  these  skin  lesions  are  occasionally  seen  in 
the  course  of  a  pure  diphtheria,  the  mixed  or  septic  forms  are  much 
more  likely  to  exhibit  them.  The  frequency  of  occurrence  of  skin 
lesions  varies  in  epidemics,  and  is  present,  according  to  Cadet  de 
Gassicom-t  and  Sanne,  in  about  3.5%  of  the  cases.  Others  state  that 
it  occurs  much  more  frequently — from  12.63%  (Mussy)  to  22%  (See). 
The  latter  examined  ojAj  a  small  number  of  cases. 

It  is  of  some  interest  to  compare  with  these  figures  the  observa- 
tions as  to  the  occurrence  of  rash  with  antitoxin.  At  the  Hospital 
for  Scarlet  Fever  and  Diphtheria,  for  1900,  in  78  cases  there  was  a 
rash  in  15 — 25.4%  of  those  in  which  antitoxin  was  given.  It  was 
er3^thematous  in  7  cases;  urticarial  in  9;  scarlatiniform  and  morbil- 
hform  in  one.  The  average  duration  of  the  rash  was  a  little  over 
two  days. 

Erythema  is  the  most  common  form  of  lesion.  It  may  occur 
at  any  stage  of  the  disease,  and  is  usually  accompanied  b}''  a  slight 
rise  in  temperatm'e.  It  occurs  upon  any  part  of  the  body;  most 
often  on  the  wrists,  elbows,  knees,  and  ankles,  rarely  on  the  neck 
and  face.  It  is  usually  distributed  symmetrically.  The  most  com- 
mon ;form  is  that  of  an  erj'lhema  multiforme.  At  other  times 
the  lesions  have  a  well-defined  border  with  a  paler  center.  They 
spread  by  peripheral  extension,  and  often  coalesce,  sometimes  cover- 
ing a  large  area  of  the  skin.  Again,  the  eruption  may  be  papular  in 
character  and  more  discrete.  The  duration  of  these  various  forms  is 
from  two   to  four  da  vs.     Brownish  discolorations  have  been  noted 
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after  their  disappearance.     An  eruption  resembling  measles  occurs 
occasional!}",  without,  of  course,  any  of  the  other  signs  of  the  latter 
'disease.     By  far  the  most  puzzling   is   the  scarlatiniform  eruption 
not  infrequently  seen,  more  often  in  severe  cases  of  diphtheria. 

According  to  Sevestre  and  Martin,  the  latter  form  of  eruption  is 
always  secondary  to  one  of  those  just  described.  At  times  it  is  quite 
impossible  to  say  whether  or  not  we  have  to  do  with  an  actual 
case  of  scarlet  fever  complicating  the  disease.  As  has  been  already 
noted,  in  some  septic  cases  there  may  be  a  hemorrhagic  eruption  on 
the  skin.  It  must  not  be  forgotten  that  measles  and  erysipelas  not 
infrequently  occur  in  the  course  of  true  diphtheria.  Among  the  ex- 
tremely rare  skin  lesions,  Raynaud's  disease  has  been  described,, with 
gangrene  about  the  nose,  ears,  and  fingers  (Hj^de).  Finally,  pyemic 
symptoms  may  occur,  with  abscess-formation  as  a  part  of  the  general 
sepsis. 

ARTHROPATHIES. 

Affection  of  the  joints  is  extremely  rare  in  true  diphtheria.  Bern- 
ardberg  has  collected  10  cases.  According  to  this  writer,  they  occur 
after  the  acute  symptoms  have  passed  or  during  convalescence.  The 
knee  and  wrist  are  most  often  involved.  In  children  the  effusion  may 
be  simple  (serous)  or  suppm'ative.  The  first  is  attributed  by  the 
writer  to  toxic  action  of  the  diphtheria  bacilli;  the  latter,  to  a  septic 
process  caused  generally  by  the  streptococcus.  The  suppurative 
cases  produce  more  local  and  general  symptoms  and  usually  end 
fataUy. 

BRONCHOPULMONARY  LESIONS. 

This  comphcation  is  most  to  be  dreaded.  Its  occurrence  is  very 
frequent,  especialh"  in  institutions.  It  is  most  apt  to  follow  laryngeal 
cases,  and  is  the  regular  cause  of  death  that  follows  tracheotomy 
and  intubation.  The  frequency  of  this  comphcation  varies  with  the 
time  of  year,  accorcUng  to  whether  the  patient  is  in  an  institution, 
and  very  probably  ^with  the  plan  of  treatment  of  the  diphtheria.  At 
the  New  York  Foundling  Hospital  it  was  found  as  the  principal 
cause  of  death  in  the  majority  of  the  cases  of  diphtheria.  In  3384 
cases  of  cUphtheria  reported  by  physicians  to  the  American  Pediatric 
Society  Investigation  Committee,  bronchopneumonia  occurred  in 
5.9%,  certainly  a  very  small  percentage.  Councilman,  Mallory,  and 
Pearce,  in  the  study  of  161  fatal  cases  of  uncomplicated  diphtheria, 
found  macroscopic  e\ddences  of  bronchopneumonia  in  98. 
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As  to  the  bacteriologic  cause  of  this  disease,  there  has  been  much 
disagreement.  Most  authors  attribute  its  occurrence  to  the  action 
of  the  streptococcus,  alone  or  associated  with  other  organisms.  As 
to  the  bacillus  of  diphtheria  itself,  we  are  still  in  doubt  as  to  its  im- 
portance in  causing  this  condition.  That  it  is  frequently  present  there 
can  be  no  doubt.  Wright  and  Stokes  found  it  in  18  out  of  19  cases, 
8  times  in  pure  culture.  The  writers  beheve  that  the  bacillus  of 
diphtheria  may  cause  the  pneumonia.  These  same  authors  found  the 
bacillus  diphtheria  in  the  lung  in  12  cases  with  no  bronchopneumonia. 

Belfonti  found  it  21  times  in  26  cases.  Kanthack  and  Stephens, 
from  their  examination,  believe  that  the  disease  is  caused  by  the 
Klebs-Loffler  bacillus.  Other  writers,  Woodhead,  Prudden,  and  North- 
rup  (1889),  have  found  the  diphtheria  bacillus  seldom  if  at  all.  On 
the  other  hand,  the  streptococcus,  staphylococcus,  and  pneumo- 
coccus  are  regularly  found. 

Councilman,  Mallory,  and  Pearce,  in  the  98  cases  above  referred 
to,  examined  88  cases;  6  were  sterile. 

The  diphtheria  bacillus  alone  was  present  in  49;  the  diphtheria 
bacillus  with  the  streptococcus  in  17;  with  the  Streptococcus  and 
Staphylococcus  aureus  in  5;  with  Staphylococcus  aiu-eus  alone  in  6; 
with  the  pneumococcus  in  4. 

The  streptococcus  was  found  alone  15  times;  in  combination  with 
other  organisms,  not  Klebs-Loffler  bacilli,  13  times. 

Diplococcus  lanceolatus  occurred  twice  in  combination  and  once 
alone. 

Staphylococcus  aureus  occurred  alone  3  times. 

In  10  cases  sections  were  cut  and  stained  and  showed  morpho- 
logically: streptococcus  three  times;  diphtheria  bacillus  twice;  diph- 
theria bacillus  and  pneumococcus  once. 

In  summing  up  our  present  knowledge  as  to  the  causation  of  the 
disease,  we  may  say,  in  general,  that  it  is  due  to  one  or  more  organisms, 
alone  or  in  combination.  Those  most  frequently  occurring  are  the 
Streptococcus  pyogenes  and  diphtheria  bacillus,  generally  in  com- 
bination. 

The  disease  comes  on  with  an  increase  in  temperature,  pulse,  and  res- 
piration. If  it  is  secondary  to  a  laryngeal  case,  the  cyanosis,  if  already 
present,  is  increased,  together  with  the  dyspnea.  An  important  symp- 
tom is  the  disturbance  of  the  respiration-pulse  ratio,  from  the  normal 
1 : 4  to  1 : 3.  The  prostration  is  increased ;  there  is  apathy  and  a  rise  in 
temperature.  The  physical  signs  at  first  are  those  of  a  diffuse  bron- 
chitis.   As  the  disease  progresses  the  signs  of  consolidation  are  present 
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over  several  different  areas,  a  greater  part  of  one  or  both  bases,  or  even 
a  greater  part  of  the  lung.  Coarse  and  subcrepitant  rales  are  heard 
over  a  good  part  of  the  chest.  Bronchopneumonia  may  come  on  at 
any  period  of  the  disease,  or  after  the  membrane  has  quite  disappeared. 
The  mortality  from  this  comphcation  is  very  great,  and  it  is  doubtful  if, 
after  its  occurrence,  we  have  to-daj^  any  better  means  of  combating  it 
than  formerly ;  but  that  serum  treatment,  in  cutting  short  the  diphthe- 
ria and  so  restoring  the  air-passages  to  their  normal  condition,  reduces 
the  frequency  of  this  complication  there  can  be  little  doubt. 

Bronchitis  is  a  common  comphcation,  especially  in  laryngeal  cases. 
Its  importance  lies  in  the  tendency  to  develop  into  a  pneumonia. 
Fever  ahvays  accompanies  it.  Emphysema  occurs,  especially  in 
laryngeal  cases.  It  is  usually  vesicular  in  type,  but  the  interstitial 
variety  may  occur  and  the  tissues  about  the  neck  be  involved.  (See 
Intubation.) 

Empyema  has  been  noted,  especially  in  septic  cases.  Serofi- 
brinous pleurisy  is  not  infrequent.  Councilman,  Mallory,  and  Pearce 
find  the  former  in  161  fatal  cases  5  times;  the  latter,  18  times.  In  one 
case  the  empyema  was  caused  by  the  rupture  of  a  small  abscess  into 
the  pleural  cavity.     Abscesses  of  the  lung  occasionally  occur. 

Lobar  pneumonia  as  a  direct  result  of  diphtheria  is  very  rare. 
On  the  other  hand,  bronchopneumonia  with  a  lobar  distribution  is 
far  from  uncommon,  and  is  no  doubt  not  infrequently  classified  with 
the  former  in  the  absence  of  a  microscopic  examination. 


COURSE,  DURATION,  AND  OUTCOME. 

It  is  obvious  from  the  variety  of  symptoms  presented  by  the 
disease  that  any  attempt  to  give  a  general  description  of  its  course, 
as  may  be  done  in  most  other  infectious  diseases,  would  be  useless. 
Suffice  it  to  say  that  the  latter  is  dependent  on  the  localization  of 
the  membrane,  the  virulence  of  the  organism  itself  and  that  of  its 
associate  organism,  the  degree  of  resistance  shown  by  the  patient, 
and,  finally,  the  presence  or  absence  of  complications  and  sequels. 

The  duration  of  the  disease  varies  greatly,  from  a  few  days  to 
several  weeks  or  even  months.  Again,  it  may  cause  death  in  twenty- 
four  hours.  In  regard  to  the  so-called  recurrent  diphtheria  or  re- 
lapses of  diphtheria,  from  what  we  now  know  of  the  characteristics  of 
the  Bacillus  diphtherise  (Loffler),  especially  as  to  its  ability  to  remain 
quiescent  for  weeks  or  even  months  upon  mucous  membranes,  it  is 
highly  probable  that  these  so-called  relapses  are  due  to  a  recurring 
activity  of  these  germs,  due  to  causes  at  present  not  clearly  under- 
stood, and  in  other  cases  to  a  growth  of  newly  acquired  germs.  In 
over  7000  cases  reported  by  the  Metropolitan  Asylums  Board  of 
London  (1900)  the  average  stay  in  hospital  was  52.2  days. 


TERMINATION. 

In  spite  of  the  apparent  hopelessness  of  many  cases  and  the  ex- 
istence of  grave  complications,  the  patients  are  able  to  make  a  com- 
plete recovery,  especially  with  serotherapy.  Death  occurs  from 
mechanical  causes,  the  action  of  toxin  on  the  system,  or  from  one  of 
the  complications. 
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DIAGNOSIS. 

The  throats  of  children,  especially  those  who  are  too  young  to 
complain  of  any  soreness  or  pain  in  swallowing,  should  be  examined 
by  the  physician  as  a  matter  of  routine.  The  child  should  be  held, 
by  mother  or  nurse,  firmly  against  the  breast,  facing  a  good  light; 
the  right  arm  of  the  assistant  confining  the  patient 's  arms  close  to  the 
body,  the  left  holding  the  legs,  while  the  physician  himself  steadies  the 
head  with  the  left  hand.  The  examination  should  be  made  very  quietly, 
care  being  taken  not  to  excite  the  patient.  With  a  tongue  depressor 
or  the  handle  of  a  teaspoon  the  entire  throat  should  be  thoroughly  and, 
above  all,  rapidly  examined :  tonsils,  f  aucial  pillars,  and  uvula.  Rarely 
the  examiner  gets  a  quick  glance  at  the  larynx,  during  the  reflex 
movement  caused  by  the  pressure  of  the  spatula  on  the  base  of  the 
tongue. 

The  nose  should  also  be  examined  for  e\dclence  of  discharge,  mem- 
brane, swelUng,  etc.,  and,  finall}^,  the  cervical  and  submaxillary 
glands  for  swelling  and  tenderness. 


CLINICAL  DIAGNOSIS. 

The  clinical  diagnosis  of  diphtheria  is  beset  with  many  difficulties. 
Bacteriology  has  taught  us  that  the  inspection  of  a  given  membrane 
will  permit  us  to  form  but  very  uncertain  conclusions  as  to  whether 
a  given  case  is  to  be  classified  as  one  of  true  diphtheria  or  as  a  prod- 
uct of  the  activity  of  other  organisms — streptococci,  staphylococci, 
etc.  Especially  since  the  introduction  of  serotherapy,  an  early  diagnosis 
has  become  of  much  greater  importance,  not  only  on  account  of  its 
influence  upon  the  prognosis  of  the  disease,  but  in  order  that  proper 
means  of  isolation  may  be  resorted  to  at  once,  and,  if  necessary,  im- 
munity be  established  among  those  who  have  been  exposed. 

Bacteriology  alone  can  permit  us  to  make  a  positive  diagnosis. 
In  large  cities  this  is  a  comparatively  simple  matter;  in  small  towns 
and  country  places,  a  much  more  difficult  one  and  less  frequently 
resorted  to.  A  clinical  diagnosis,  therefore,  may  be  of  the  greatest 
importance,  and  a  knowledge  of  the  local  and  general  symptoms  will 
often  enable  us  to  arrive  at  a  correct  one. 
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Among  the  conditions  found  in  the  throat  which  must  be  differen- 
tiated from  diphtheria  are,  first,  general  redness  of  the  pharyngeal 
parts.  This  is  due  in  a  majority  of  cases  to  an  acute  catarrhal  process. 
It  may,  however,  well  be  the  beginning  of  diphtheria,  and  the  diagnosis 
can  only  be  made  by  culture  or  awaiting  further  development.  If 
after  twenty-four  to  forty-eight  hours  no  sign  of  membrane  appears, 
the  latter  may  be  excluded,  always  bearing  in  mind  the  rare  cases  of 
so-called  catarrhal  diphtheria,  which  cannot  clinically  be  differentiated 
from  an  ordinary  catarrh.  Thrush  may  possibly  be  mistaken  for 
diphtheria.  In  the  former  the  lesions  are  seen  less  often  on  the  pharynx, 
uvula,  and  palate  than  elsewhere,  and  if  they  do  occur  at  the  former 
site,  the  cheeks,  hard  palate,  and  lips  and  tongue  are  all  involved. 
The  lesions  consist  of  small  white  flakes  looking  very  much  like 
curdled  milk,  but  which  have  a  tendency  to  adhere.  They  occasion- 
ally leave  a  bleeding  surface  if  forcibly  removed. 

Broadly  speaking,  the  differential  diagnosis  lies,  first,  between 
diphtheria  and  certain  catarrhal  conditions;  second,  the  exudative 
or  necrotic  inflammation  caused  by  various  organisms — streptococci, 
staphylococci,  Vincent  bacillus,  etc. 

In  regard  to  the  appearance  of  the  membrane,  that  of  true  diph- 
theria is  very  adherent  to  the  underlying  tissues,  and,  if  removed, 
leaves  behind  it,  as  a  rule,  a  more  or  less  bleeding  surface.  The  mem- 
brane is  elastic,  of  varying  degrees  of  thickness,  and  when  pressure 
is  brought  to  bear  on  it,  does  not  show  the  tendenc}^  to  crumble 
which  the  membrane  of  streptococcic  and  staphylococcic  infection 
exhibits.  The  exudate,  as  a  rule,  has  a  greater  tendency  to  spread 
than  in  the  latter  variety. 

Peritonsillar  Abscess  ;  Quinsy. — As  a  rule,  the  appearance  of  the 
tonsil  is  quite  different  from  that  of  diphtheria.  The  latter  is  much 
swollen,  pushed  forward,  and  the  uvula  often  displaced.  There  is 
great  pain  and  difficulty  in  swallowing,  and  nasal  speech. 

Instant  relief  follows  the  breaking  of  the  abscess  or  incision.  At 
times,  however,  the  affected  tonsil  is  more  or  less  covered  with  an 
exudate  which  is  difficult  to  distinguish  from  that  of  diphtheria.  This 
disappears  in  a  short  time  after  incision.  The  incision  itself  is  apt  to 
leave  an  exudate  formed  about  it,  but  shows  no  disposition  to  spread. 
Cultures  alone  will  clear  up  the  diagnosis  in  doubtful  cases. 

Aphthous  and  ulcerative  lesions  are  apt  to  occur  at  other  sites 
than  the  pharynx  and  tonsils,  and,  as  a  rule,  are  not  easy  to  con- 
found with  a  diphtheritic  process. 

Gangrenous  angina  occurs  in  the  course  of  other  infectious  dis- 
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eases  (measles,  scarlet  fever,  etc.).  The  sA^mptoms  of  gangrene 
are  so  marked  that  they  may  reacUly  be  distinguished.  In  this  con- 
nection it  wdll  be  remarked  that  gangrene  is  a  not  uncommon  sequel 
of  diphtheria. 

Follicular  Tonsillitis. — Diphtheria  very  rareh^  occurs  in  a  form 
resembUng  tliis  condition.  That  it  does  occasionalh'  occur,  Martin, 
Chaillu,  and  Koplik  have  especially  pointed  out.  The  latter  has 
given  the  name  of  lacunar  diphtheria  of  the  tonsils  to  this  form  of 
the  cUsease,  which  can  be  recognized  and  differentiated  from  follicular 
tonsilhtis  onh^  by  a  bacteriologic  examination. 

Herpes  occasionally  occurs  in  the  tliroat.  It  is  usually  asso- 
ciated "v\'ith  herpes  labialis,  and  is  easih'  recognized.  Occasionally  it 
resembles  a  cUscrete  diphtheria  lesion,  and,  as  Dieulafoy  and  other 
writers  have  shoTMi,  the  diphtheria  baciUus  is  occasionally  found  in 
the  so-called  herpetic  angina. 

Ulcerations  of  the  frenum  due  to  abrasions  caused  by  coughing, 
syphilitic  lesions,  and  exudations  follo"uing  surgical  wounds  of  the 
throat  may  be  confused  with  diphtheria,  and  here,  again,  if  any 
doubt  exists,  it  should  be  removed  by  a  bacteriologic  examination. 

Pseudodiphtheria. — ^This  disease  is  caused  by  various  germs  other 
than  the  Bacillus  diphtherise  (L5ffler) ;  generally,  however,  the  Strep- 
tococcus pyogenes,  occasionally  the  staphylococcus,  pneumococcus, 
or  colon  baciUus  and  others,  alone  or  in  combination. 

It  occurs  as  a  primary  disease,  but  more  often  as  an  accompani- 
ment of  certain  exanthemata,  especialh'  scarlet  fever.  (In  many  of 
these  cases  a  differential  cUagnosis  is  absoluteh'  impossible  without  a 
bacteriologic  examination.) 

As  a  rule,  the  temperatm'e  is  lower  in  diphtheria  than  in 
pseudodiphtheria.  Prostration  is  greater  in  the  former.  The 
pulse  is  generally  weaker  and  the  patients  feel  and  look  sicker. 
The  membrane  is  more  apt  to  be  limited  in  pseudodiphtheria 
and  shows  less  tendency  to  involve  neighboring  parts.  That  of  true 
diphtheria  is  more  adherent  and  shows  greater  tendency  to  leave  a 
bleecUng  surface.  The  course  of  true  cUphtheria  is  longer  than  that  of 
pseudodiphtheria.  Finally,  paralysis  never  follows  the  latter,  and 
albuminuria  occurs  much  less  often  than  in  true  diphtheria. 

In  the  throat  lesions  complicating  scarlet  fever  a  positive  diagnosis 
cannot  be  made  mitil  the  rash  appears.  The  possibility  of  the  occur- 
rence of  both  diseases  at  the  same  time  must  alwa^^s  be  borne  in 
mind.  Koplik 's  spots  and  other  s}Tnptom3  should  enable  us  to  diag- 
nose the  anofina  occurring  in  measles. 


118  DIPHTHERIA. 

Pseudocroup. — ^The  differential  diagnosis  between  the  acute  affec- 
tions of  the  larynx,  as  to  whether  they  are  true  diphtheria,  is 
absolutely  impossible  except  by  a  bacteriologic  examination.  Symp- 
toms of  croup  following  pseudomembranous  inflammation  of  the 
throat  may,  in  the  vast  majority  of  cases,  be  set  down  as  due  to 
diphtheria,  unless  there  are  symptoms  of  the  presence  of  one  of  the 
exanthemata,  especially  scarlet  fever  and  measles;  the  pseudomem- 
brane  seen  in  the  latter  case  not  infrequentl}^  extending  to  the 
larjmx,  trachea,  and  bronchi. 

The  most  difficult  cases  to  diagnosticate  are  those  of  primary 
croup  or  croup  occurring  without  other  lesions  in  the  throat.  Diph- 
theritic croup  begins  insidiously,  with  signs  of  laryngeal  irritation, 
cough,  hoarseness,  etc.  The  progress  of  the  disease  is  very  rapid; 
dyspnea  is  soon  developed,  followed  very  soon  by  signs  of  stenosis. 
It  may  be  distinguished,  as  a  rule,  from  a  catarrhal  condition  by  the 
greater  severity  of  the  symptoms  and  by  the  rapid  and  steady  pro- 
gressive development.  The  catarrhal  condition  is  usually  associated 
with  catarrh  elsewhere — trachea,  bronchi,  etc.  Dyspnea  is  not  pro- 
nounced and  the  symptoms  have  little  tendency  to  grow  worse. 
Laryngismus  stridulus  usually  occurs  in  the  night  or  early  morning. 
The  symptoms  come  on  very  suddenl}^  There  is  very  rapidly  occur- 
ring dyspnea,  harsh  barking  cough  and  voice,  and  a  good  deal  of 
anxiety  on  the  part  of  the  patient.  The  attack,  especially  with 
prompt  treatment,  rapidly  passes  off.  The  children  the  next  morn- 
ing are  well  or  perhaps  a  little  hoarse.  Occasionally  these  cases  are 
more  severe  and  the  dyspnea  is  very  marked,  the  symptoms  in 
general  simulating  a  true  diphtheritic  laryngitis,  and,  according  to 
Sevestre  and  Martin,  occasionally  requiring  intubation.  A  bacterio- 
logic examination  is  necessary  for  a  true  diagnosis  in  such  cases. 

Retropharyngeal  abscesses  may  occasionally  be  confounded  with 
croup.  A  digital  examination  will  usually  serve  to  make  the  diag- 
nosis. Other  laryngeal  conditions,  edema,  syphilis,  and  foreign 
bodies  may  resemble  croupal  laryngitis.  The  history  of  the  case  will 
usually  serve  to  differentiate  the  former  condition  from  the  latter. 

Catarrhal  Rhinitis. — The  diagnosis  of  nasal  diphtheria  may 
usually  be  made  on  the  character  of  the  discharge,  which  is  thin, 
scanty,  generally  bloody,  and  so  irritating  as  to  cause  marked 
excoriations  about  the  nostrils  and  upper  lip.  This  serves  to  dis- 
tinguish it  in  part  from  a  simple  coryza  or  catarrhal  rhinitis,  where 
the  discharge  is  profuse,  ^dscid,  and  much  less  irritating.  Moreover, 
the  lymph  nodes  are  invariably  involved  in  the  former  and  not  in  the 
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latter.  Finally,  pseuclomembrane  may  be  seen  in  some  instances  in 
the  nose.  A  bacteriologic  examination  will  clear  up  any  doubt,  and 
will  also  serve  to  distinguish  diphtheria  from  other  nasal  conditions, 
foreign  bodies,  etc. 

Anogenital  diphtheria  can  hardly  be  mistaken  for  any  other  lesion, 
especially  as  there  is,  in  the  majority  of  cases,  diphtheria  elsewhere 
in  the  body  or  a  liistory  of  exposure  to  it. 


BACTERIOLOGIC  DIAGNOSIS, 

This  may  be  made  by  direct  examination  of  the  pseudomembrane 
or  of  cultures  made  from  it. 

Direct  examination  of  the  exudate  is  of  value  when  an  immediate 
diagnosis  is  necessary.  For  the  purpose,  a  bit  of  membrane  is  re- 
moved Avith  forceps  or  cotton-covered  swab  and  transferred  to  a 
cover-glass  or  glass  slide  on  which  a  smear  is  made — which  is  then 
dried,  fixed  by  passing  it  speedily  through  the  flame,  and  stained 
with  methylene-blue  solution  (Loffler)  and  examined.  The  bacilli, 
if  found,  are  by  no  means  typical,  as  are  those  seen  in  culture.  They 
are  irregular  in  size,  shape,  and  staining  properties,  and,  furthermore, 
are  mixed  with  fibrin,  cocci,  and  detritus.  They  are  seen  usually  as 
short  rods,  slightly  swollen  at  their  ends,  and  occurring  in  groups  of 
3  or  4,  often  more  or  less  parallel,  sometimes  end  to  end.  The  fact 
that  no  bacilli  are  found  by  this  direct  method  is  by  no  means  proof 
that  the  case  is  not  one  of  cUphtheria,  as  subsequent  cultures  will 
often  show  these  to  be  abundant.  The  direct  method  is  usually 
unsatisfactory,  and  is  not  to  be  depended  upon. 

CULTURES. 

These  are  taken  usually  on  Loffler 's  blood-serum,  made  as  follows: 
Freshly  flowing  calf's  or  sheep's  blood  is  caught  in  a  clean  glass  jar, 
which  is  covered  and  allowed  to  stand  until  the  clot  is  thoroughly 
formed.  It  is  then  removed  and  placed  on  ice  for  twenty-four  hours, 
when  the  clear  serum  is  siphoned  off,  and  one-third  of  the  amount  of 
nutrient  beef  broth  is  added,  together  with  1%  of  glucose. 

The  broth  is  prepared  thus:  One  pound  of  finely  chopped  meat 
is  put  to  soak  in  one  liter  of  water  for  an  hour  or  more.  This  mixture 
is  then  squeezed  through  a  towel  or  cheese-cloth,  and  to  the  fluid 
portion  thus  obtained  is  added  1%  of  peptone,  1%  of  glucose,  and  |% 
of  common  salt.  This  mixture  is  made  slightly  alkaline  b}^  the  addi- 
tion of  caustic  soda  or  carbonate  of  soda.     It  is  then  boiled  for  half 
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an  hour  and  filtered.  It  should  then  be  placed  in  flasks  and  steril- 
ized or  used  at  once. 

The  Loffler  mixture  made  as  above  is  poured  into  test-tubes  which 
have  been  previously  sterilized,  about  2  c.c.  to  each  tube.  Care  is 
taken  to  avoid  formation  of  bubbles  in  the  process.  The  tubes  are 
then  stoppered  with  cotton.  They  are  placed  at  a  proper  angle  in  a 
serum  coagulator  and  sterilized  for  two  hours,  the  temperature  being 
kept  just  below  the  boiling-point. 

The  serum  thus  sohdified  and  made  sterile  may  be  kept  for  weeks. 
The  swab  for  making  cultures  consists  of  an  iron  rod  wrapped  closely 
with  absorbent  cotton.  This  is  put  in  a  glass  tube  plugged  with  ab- 
sorbent cotton  and  subjected  to  dry  heat  at  a  temperature  of  150°  F. 
for  one  hour. 

Method  of  Taking  Cultures. — ^The  patient,  if  a  child,  should  be 
held  in  the  manner  described  for  examination  of  the  throat,  the 
tongue  depressed  with  a  spoon  or  a  tongue  depressor,  and  the  swab 
swept  thoroughly  over  the  membrane,  if  present;  if  not,  over  the 
pillars  of  the  fauces,  the  tonsils,  and  the  back  of  the  pharynx.  In 
laryngeal  cases  without  visible  membrane  the  culture  is  often  un- 
satisfactory; the  swab,  however,  can  be  introduced  well  down  the 
back  of  the  pharynx,  and  even  occasionally  to  the  larynx  itself  during 
the  elevation  of  the  latter  caused  by  the  tongue  depressor.  The  swab, 
.  being  moistened  as  quickly  and  thoroughly  as  possible  in  this  man- 
ner, is  then  rubbed  gently  over  the  entire  flat  surface  of  the  culture- 
medium  in  the  tube,  the  cotton  plug  of  the  latter  carefully  re- 
placed, the  swab  returned  to  its  own  tube,  and  the  tube  replugged. 
Cultures  from  the  nose  and  elsewhere  are  similarly  made. 

Cultures  should  not  be  taken  shortly  after  an  antiseptic  has  been 
applied  to  the  throat.  It  is  better  to 'wait  for  at  least  an  hour  after 
such  application. 

The  tubes  thus  inoculated  are  placed  in  the  incubator  and  kept 
at  a  temperature  of  99°  F.  for  at  least  twelve  hours.  The  latter  length 
of  incubation  gives  better  results  than  shorter  ones,  although  an 
incubation  of  five  or  six  hours,  if  haste  is  necessary,  will  often  suffice 
to  render  at  least  a  probable  diagnosis. 

Examination  of  Cultures. — A  drop  of  water  is  placed  on  a  clean 
cover-glass  and  a  sterile  platinum  loop  is  passed  through  several  of 
the  colonies  grown  on  the  culture-medium.  The  bacilli  in  the  loop 
are  then  washed  off  in  the  drop  of  water  and  spread  over  the  surface 
of  the  glass,  which  is  allowed  to  dry  in  the  air  and  passed  through  the 
flame  of  a  Bunsen  burner  three  times  in  order  to  fix  the  specimen; 
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then  covered  with  a  Loffler's  methylene-bliie  solution  for  ten  minutes, 
after  wliich  it  is  washed,  dried,  mounted  in  balsam,  and  examined 
with  the  Y^Y  oil-immersion  lens. 

The  culture  thus  taken  will  show  either  pure  cultures  of  typical 
Klebs-Loffier  bacilli,  or  the  latter  mixed  with  a  few  or  many  cocci, 
or  the  cocci  may  be  in  pure  culture  or  largely  in  excess  of  the  bacilU. 
Occasionally  the  bacilh,  if  present,  are  so  atypical  or  so  few  com- 
pared to  other  organisms  that  no  opinion  can  be  formed  as  to  the 
nature  of  the  case.  It  is  better  either  to  await  the  result  of  another 
culture,  or,  if  grave  clinical  symptoms  be  present,  to  regard  the  case 
as  one  of  diphtheria  and  act  accordingly. 

Concetti  has  recently  suggested  a  rapid  method  of  making  a 
bacteriologic  diagnosis  which  has  given  excellent  results  in  his  hands : 
A  sterile  cotton  swab  is  impregnated  with  glucose,  glycerinated  agar- 
agar,  and,  after  the  culture  has  been  taken  in  the  way  above  de- 
scribed, is  placed  in  a  glass  tube,  which  is  plugged  and  subjected  to 
a  temperature  of  97°  to  99°  F.  in  the  thermostat  for  four  to  six  hours. 
The  author  claims  that  the  bacilli  stained  with  Neisser's  stain  can  be 
clearly  recognized,  since  they  have  grown  much  faster  than  the  other 
organisms  usually  associated  with  them. 


PROGNOSIS. 

Many  factors  must  be  taken  into  consideration  in  order  to  foretell 
the  outcome  of  this  disease.  No  other  infection  is  so  uncertain  as  to  its 
results  as  that  under  consideration,  the  most  hopeless  cases  often 
making  a  complete  recovery,  and  those  which  we  have  reason  to  regard 
as  most  benign  not  infrequently  causing  death. 

AGE  OF  THE  PATIENT. 

This  has  an  important  bearing  upon  prognosis,  as  may  be  seen  by 
the  following  table,  compiled  by  Burrows  from  a  series  of  2093  cases 
occurring  at  the  Boston  City  Hospital  dm'ing  1900  and  1901 : 

Age  of  Patient.  Deaths. 

0-1     year      4.0% 

1-2    years     33.0% 

2-3    years     23.0% 

4-5    years     15.6% 

5-6    years     14.6% 

7-8    years     10.4% 

8-9    years 8.6%o 

9-10    years 2.08%, 

In  children  under  five  years  death  occurred  in  21.3%;  in  children 
of  from  five  to  ten  years  death  occurred  in  8.40%;  in  children  of 
from  ten  to  fifteen  years  death  occurred  in  3.10%. 

These  cases  were  treated  with  antitoxin,  and  if  we  compare  them 
with  the  mortality  occurring  in  cases  not  so  treated,  we  shall  see  that 
while  the'^ 'death-rate  for  each  age  has  decreased  markedly  with  the 
use  of  serotherapy,  the  proportion  remains  practically  the  same. 

The  following  two  tables  are  from  Biggs  and  Guerard : 

Mortality  Mortality 

Hertz.  Percentage.  Hirsch.  Percentage. 

0-1  year 80  0-1  year 88.3 

1-2   years 45  1-3    years 82.3 

3-5   years 40  3-4   years 63.9 

5   years 17  4-5   years 46.9 

Above  10  years 17  6-7  years 43.2 

Above   7   years 22.2 

SITE  OF  THE  LESION. 

The  laryngeal  or  croup  cases,  even  with  serotherapy,  continue  to 
furnish  the  largest  percentage  of  death-rate.     The  prognosis  depends 
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also  upon  whether  such  cases  come  to  operation,  and  upon  the  nature 
of  the  operation — intubation  or  tracheotomy.  The  following  table, 
from  Biggs  and  Guerard  (1896),  of  laryngeal  cases  treated  with  anti- 
toxin will  show  the  death-rate,  etc. 


Total  Cases  Treated. 

Non-operative 

Cases. 

Operative  Cases. 

i 

.a 

la 

i 

la 

i 

O   P 

S(2 

JO  t^ 

Total  in  72 
reports . . . 

15,148 

2626 

16.6 

12,066 

1491 

13.5 

3082 

1135 

36.7 

70.0 

METHOD  OF  TREATMENT. 

The  T\Titers  of  the  last-mentioned  report  also  state  that  the  num- 
ber of  cases  coming  to  operation  with  antitoxin  treatment  has  been 
reduced  one-half.  Comparing  the  results  of  tracheotomy  with  intuba- 
tion: Of  the  above  3082  cases,  1355  were  tracheototaized,  with  a 
mortality  of  42%;  1173  were  intubated,  with  a  mortahty  of  30.8%. 
The  pre^dous  mortality  without  antitoxin  in  12,736  cases  reported  by 
Monti  was  73.3%.  Of  5546  intubation  cases  reported  by  McNaugh- 
ton  and  Maddren  in  1892,  the  pre'vdous  mortality  was  69.5%,. 

From  these  statistics  may  be  seen  how  greatly  the  prognosis  has 
been  influenced  in  laryngeal  cases  by  antitoxin.  The  death-rate  has 
fallen  from  70%  to  16.6%.  It  will  also  be  noted  that  mortality  favors 
intubation  as  the  operation  of  election.  Nasal  cases  involving  the 
choanse  are  very  fatal,  especially  in  infants. 


TIME  OF  BEGINNING  TREATMENT. 

The  influence  of  this  factor  is  A^ery  marked.  Biggs  and  Guerard 
have  made  up  a  table  of  statistics  which  clearly  demonstrates  the 
value  of  early  treatment : 

Mortality 
Cases.  Deaths.      Percentage. 

1st  day  of  disease 1415  5  3.5 

2d       "       "      "      2640  213  8.0 

3d        "       "      "      2340  300  12.8 

4th      "       "      "      1458  346  23.6 

5th  day  and   after 1912  671  35.0 
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THE  INFLUENCE  OF  SURROUNDINGS, 

Diphtheria  is  a  much  more  fatal  disease  in  institutions  than  else- 
where. Especially  is  this  due  to  the  frequent  occurrence  of  broncho- 
pneumonia in  institutions  with  a  very  high  mortality. 

Finally,  a  factor  of  some  importance  is  the  season  of  the  year. 
Diphtheria  appears  to  be  more  dangerous  in  the  inclement  and  cold 
months  than  in  the  mild  ones,  as  is  shown  by  the  following  report  of 
the  Metropolitan  Asylums  Board  of  London,  1900 : 

In  January  there  were  admitted  to  the  various  hospitals  under  con- 
trol of  the  Board  785  cases,  with  a  mortality  of  16.73%;  in  April,  530 
cases,  with  a  mortality  of  8.17%.  The  months,  however,  show  great 
irregularity.  From  1888  to  the  present  the  maximum  death-rate 
from  diphtheria  occurred  in  January,  the  minimum  in  April, 


PROPHYLAXIS. 

In  preventing  the  spread  of  diphtheria,  we  are  fighting  a  disease 
the  cause  of  which  is  known  to  us  as  well  as  the  mode  of  transmission. 
Based  upon  this  knowledge,  certain  definite  rules  may  be  laid  down, 
which  if  faithfully  followed  will  go  far  toward  reducing  the  ravages  of 
the  disease. 

First,  in  regard  to  the  patients  themselves :  The  rules  laid  down  by 
the  Health  Department  of  the  city  of  New  York  appear  to  cover  the 
w^hole  ground  in  a  clear  and  concise  form : 

'■'  If  possible,  one  attendant  should  take  the  entire  care  of  the  sick 
person,  and  no  one  else  besides  the  physician  should  be  allowed  to 
enter  the  sick-room.  The  attendant  should  have  no  communication 
with  the  rest  of  the  family.  The  members  of  the  family  should  not 
receive  or  make  \dsits  during  the  illness.  The  discharge  from  the  nose 
and  mouth  must  be  received  on  handkerchiefs  or  cloths,  which  should 
at  once  be  immersed  in  a  carbolic  solution  (made  by  immersing  six 
ounces  of  pure  carbolic  acid  in  one  gallon  of  hot  water,  which  may  be 
diluted  with  an  equal  quantity  of  water).  All  handkerchiefs,  cloths, 
towels,  napkins,  bed-linen,  personal  clothing,  night  clothes,  etc.,  that 
have  come  in  contact  in  any  way  with  the  sick  person,  after  use  should 
be  inmiediately  immersed,  without  removal  from  the  room,  in  the 
above  solution.  These  should  be  soaked  for  two  or  three  hours  and 
then  boiled  in  water  or  soapsuds  for  one  hour. 

''In  diphtheria  and  scarlet  fever  great  care  should  be  taken,  in 
making  applications  to  the  throat  and  nose,  that  the  discharges  from 
them  in  the  act  of  coughing  are  not  thrown  into  the  face  or  clothing  of 
the  person  making  the  applications,  as  in  this  way  the  disease  is  likely 
to  be  caught. 

"The  hands  of  the  attendant  should  always  be  thoroughly  disin- 
fected by  washing  in  the  carbolic  solution,  and  then  in  soapsuds,  after 
making  application  to  the  throat  or  nose,  and  before  eating. 

"Surfaces  of  any  kind  soiled  by  the  discharges  should  be  immed- 
iately flooded  with  the  carboHc  solution. 

"Plates,  cups,  glasses,  knives,  forks,  spoons,  etc.,  used  by  the  sick 
person  for  eating  and  drinking  must  be  kept  for  his  especial  use,  and 
under  no  circumstances  removed  from  the  room  or  mixed  with  similar 
utensils  used  by  others,  but  must  be  washed  in  the  room  in  the  carboHc 
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solution  and  then  in  hot  soapsuds.  After  use,  the  hot  soapsuds  should 
be  thrown  into  the  water-closet  and  the  vessel  which  contained  it 
should  be  washed  in  the  carbohc  solution. 

' '  The  room  occupied  by  the  sick  person  should  be  thoroughly  aired 
two  or  three  times  daily,  and  swept  frequently,  after  scattering  wet 
newspapers,  sawdust,  or  tea-leaves  on  the  floor  to  prevent  the  dust 
from  rising.  After  sweeping,  the  dust  upon  the  woodwork  and  fm- 
niture  should  be  removed  with  damp  cloths.  The  sweepings  should 
be  burned,  and  the  cloths  soaked  in  the  carbohc  solution.  In  cold 
weather  the  sick  person  should  be  protected  from  the  drafts  of  air  by  a 
sheet  or  blanket  thrown  over  his  head  while  the  room  is  being  aired. 

"  When  the  contagious  nature  of  the  disease  is  recognized  within  a 
short  time  after  the  beginning  of  the  illness,  after  the  approval  of  the 
Health  Department  Inspector,  it  is  achdsed  that  all  articles  of  furni- 
ture not  necessary  for  immediate  use  in  the  care  of  the  sick  person, 
especially  upholstered  furniture,  carpets,  and  curtains,  should  be  re- 
moved from  the  sick-room. 

'^  When  the  patient  has  recovered,  the  entire  body  should  be  bathed 
and  the  hair  washed  with  hot  soapsuds,  and  the  patient  should  be 
dressed  in  clean  clothes  (which  have  not  been  in  the  room  during  the 
sickness)  and  removed  from  the  room." 

In  regard  to  the  proper  time  to  end  the  quarantine,  it  should  de- 
pend entirely  upon  the  result  of  cultures  after  the  apparent  disappear- 
ance of  the  disease ;  for  as  long  as  diphtheria  bacilli  are  found  upon  the 
mucous  membrane,  the  patient  should  be  regarded  as  a  source  of 
danger. 

Walsh,  Sanitary  Inspector  for  the  District  of  Columbia  in  1898,  as 
a  result  of  the  examination  of  2500  cultures  from  800  convalescents, 
found  the  bacillus  absent  as  early  as  the  sixth  clay  and  present  as  late 
as  the  eighth  week.  Antitoxin  seemed  to  have  httle  or  no  influence 
upon  the  persistence  of  the  bacillus. 

Park  and  Beebe,  in  2566  cultures  from  605  convalescents,  found 
the  bacillus  absent  in  tliree  clays  after  the  exudate  had  disappeared  in 
304  cases;  in  seven  days,  in  176  cases;  in  twelve  days,  in  64  cases;  in 
fifteen  days,  in  35  cases;  in  three  weeks,  in  12  cases;  in  four  weeks, 
in  4  cases ;  in  nine  weeks,  in  2  cases. 

In  addition  to  the  rules  above  quoted,  as  laid  clown  by  the  Board 
of  Health,  it  should  be  added  that  special  rules  should  be  made  for 
those  who  are  obliged  to  come  in  contact  with  the  patient  temporarily, 
physician  and  others.  The  former  should  cover  his  clothes  completely 
with  a  gown,  which  should  be  kept  just  outside  the  patient's  room  and 


PROPHYLAXIS.  127 

sterilized  immediately  after  being  used.  Should  the  patient  diu-ing 
the  examination  of  the  throat  cough  violently  in  the  face  of  the  ex- 
aminer,— a  by  no  means  uncommon  occurrence, — the  latter  should 
wash  the  face  and  hair  in  soap  and  water,  and  follow  it  wdth  a  solution 
of  bichlorid  (1  :  1000).  The  hands  should  always  be  treated  in  this 
way  before  lea\dng  the  sick-room. 

Nurses  should  protect  themselves  by  the  same  methods  prescribed 
for  physicians.  The  nurse's  hands  should  be  kept  perfectly  clean  and 
disinfected,  and,  in  addition,  it  is  ad^dsable  to  use  some  simple  gargle 
or  spray,  as  saturated  watery  solution  of  boric  acid,  Dobell's  solution, 
or  common  salt. 

Finally,  there  can  be  no  doubt  at  present  of  the  ad^dsability  of 
nurses  and  attendants  recei^dng  an  immimizing  dose  of  antitoxin,  to 
be  repeated,  if  necessary,  in  protracted  cases ;  or  at  the  slightest  sign 
of  throat  trouble,  a  full  dose  of  antitoxin.  Persons  in  attendance  upon 
diphtheria  cases,  before  leaAing  should  cUsinfect  their  person  and 
clothing  thoroughly. 

In  regard  to  disinfection  of  rooms  occupied  by  diphtheria  cases: 
The  walls  and  ceilings  are  to  be  rubbed  down  carefully  with  bread, 
damp  cheese-cloth,  or  washed  in  1  :  1000  bichlorid  solution.  The 
woodwork,  furniture,  and  floor  are  to  be  scraped  and  treated  with  the 
same  solution.  If  possible,  it  is  better  to  repaint  and  repaper.  Carpets, 
upholstery,  mattresses,  etc.,  may  be  cHsinfected  by  steam.  Other 
articles — ^books,  toys,  etc. — should  be  burned.  It  is  probable  that  the 
formaldehyd  vapor  is  effective  in  destroying  germs  upon  the  surface. 
It  has  proved  to  be  valueless  in  penetrating  upholstery,  bedding,  etc. 
It  has  the  advantage  of  not  being  destructive  to  furniture  or  dehcate 
fabrics.  It  may  be  conveniently  used  in  the  form  of  formahn  candles, 
one  or  more  being  burned,  depending  upon  the  size  of  the  room.  The 
doors  and  windows  should  be  plugged  tightly  with  cotton  during  this 
process,  and  closets,  drawers,  etc.,  all  opened  and  the  articles  to  be  dis- 
infected spread  out  as  much  as  possible. 


PUBLIC  MEANS  OF  PROPHYLAXIS. 

The  action  of  the  Board  of  Health  of  New  York  in  requiring  re- 
ports of  all  cases  of  diphtheria,  together  mth  the  system  of  primary 
and  secondary  culture  examinations,  has  done  much  toward  prevent- 
ing the  spread  of  this  disease.  The  Board,  furthermore,  takes  charge 
of  such  cases  as  are  not  under  the  care  of  a  physician,  remoA'ing  them, 
if  necessary,  to  one  of  the  hospitals  under  its  control. 
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The  regular  inspection  of  all  public  schools  by  a  corps  of  physicians 
connected  with  the  Health  Board  has  given  excellent  results.  All 
pupils  with  infectious  disease  are  immediately  excluded,  and,  in  the 
case  of  diphtheria,  not  allowed  to  attend  school  until  they  have  been 
notified  by  the  Board  that  the  cultures  examined  by  it  do  not  show 
the  presence  of  diphtheria  bacilli. 

There  is  still  much  to  be  done  along  this  line  in  the  matter  of  greater 
cleanliness  in  public  conveyances,  street  and  railroad  cars,  carriages, 
etc.,  as  well  as  stations.     The  recent  crusade  against  spitting  in  New  , 
York  marks  a  public  interest  in  this  matter  which  it  is  hoped  will  be 
sustained  and  broadened. 


IMMUNIZATION  BY  ANTITOXIN. 

Increased  evidence  of  the  value  of  small  doses  of  antitoxin  as  a  pro- 
tection against  diphtheria  proves  beyond  a  doubt  that  we  have  in  this 
remedy  a  sure  and  safe  means  of  conferring  an  immunity  for  a  limited 
time — estimated  generally  as  about  four  weeks.  Lahr,  Riether,  and 
Heubner  have  reported  excellent  results  in  institutions,  through  the 
use  of  this  remedy  in  doses  varying  from  100  to  500  units. 

Morrill,  in  the  Children's  Hospital  in  Paris,  reports  that  of  1808 
children  immunized  at  least  every  twenty-eight  days  with  150  to  500 
units  of  serum,  7  had  diphtheria,  3  from  insufficient  dosing,  2  within 
twenty-four  hours  of  the  injection,  and  2  in  twenty-two  and  twenty- 
three  days.  Of  829  who  had  not  been  given  antitoxin,  or  in  whom 
more  than  twenty-eight  days  elapsed  after  the  injection,  9  had  diph- 
theria, besides  3  immunized  adults.  The  author  states  that  immunity 
may  be  given  in  any  case  for  at  least  ten  days  by  the  injection  of  100  to 
250  units  if  given  twenty-four  hours  previous  to  actual  infection.  A 
larger  dose — 250  to  500  units,  depending  upon  the  age  of  the  patient — 
will  confer  safety  for  three  weeks  under  similar  conditions. 

Biggs  and  Guerard,  from  35  reports  of  17,516  cases  in  which  small 
doses  of  antitoxin  were  given  as  an  immunizing  agent,  state  that  diph- 
theria occurred  in  131  cases;  109  mild  cases  and  one  fatal  case  within 
thirty  days  of  the  date  of  injection,  20  mild  cases  and  one  fatal  case 
after  thirty  days.  The  authors  believe  that  four  weeks  may  be  con- 
sidered as  an  average  for  the  continuance  of  immunity  after  injection. 

At  the  New  York  Infant  Asylum  107  cases  of  diphtheria  occurred 
between  September  and  January,  1865  (30  cases  a  month).  In  Oc- 
tober bacteriologic  examination  showed  diphtheria  bacilli  in  almost 
one-half  of  the  throats.     All  these  were  guaranteed.     January  16th, 
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224  children  were  given  immunizing  doses  of  antitoxin,  and  up  to 
February  15tli  only  one  case  of  diphtheria  occurred.  A  second  case 
then  developed,  and  between  February  15th  and  27th,  five.  On  the 
25th  245  children  received  antitoxin,  and  no  cases  occurred  for  thirty- 
one  days.  To  sum  up:  Before  isolation  and  immunization  107  cases 
occurred  in  one  hundred  and  eight  days;  after  the  latter  was  prac- 
tised, 5  cases  in  one  hundred  and  twelve  days. 

The  occm-rence  of  diphtheria  during  an  epidemic  of  measles  at  the 
New  York  Foimdling  Hospital  in  past  years  added  greatly  to  the  mor- 
tality of  the  latter  disease.  During  an  epidemic  of  measles  at  that 
institution  every  child  is  immediately  given  400  units  of  antitoxin. 
The  results  have  been  most  encouraging,  as  is  shown  by  a  recent  re- 
port from  the  New  York  Foundling  Hospital : 

In  149  cases  of  measles,  500  units  of  diphtheria  antitoxin  were 
given  at  the  first  appearance  of  measles  sjmiptoms.  No  cases  of  diph- 
theria secondary  to  measles  occurred  in  any  of  those  cases  for  a  period 
of  one  month  at  least. 

Since  the  appearance  of  the  latter  report,  another  epidemic  of 
measles  has  occurred  at  tliis  institution.  The  children  were  given 
500  miits  of  antitoxin  each,  but  it  was  apparent  in  a  number  of  in- 
stances that  immunity  from  diphtheria  did  not  last  for  more  than 
eighteen  days  to  three  weeks,  at  which  time  several  cases  of  diphtheria 
occurred,  complicating  or  following  measles,  and  generally  proved 
fatal  (December,  1901).  This  relatively  shorter  period  of  immunity 
from  diphtheria  in  measles  cases  has  been  noted  in  France  and  Ger- 
many,* and  for  tliis  reason  Slawyk  recommends  that  the  immunizing 
dose  be  repeated  every  two  weeks  in  measles  epidemics. 

W.  P.  Coues  gives  an  account  of  an  epidemic  of  diphtheria  at  St. 
Mary's  Infant  Asylum  in  Boston,  1898.  Fifty  children  were  given 
doses  of  antitoxin,  from  50  to  500  imits,  the  small  dose  in  a  one-day 
infant.  Urticaria  occurred  in  14  as  the  only  bad  result.  From  Feb- 
ruary 15th  to  March  22d  there  were  18  cases  of  diphtheria.  After  the 
latter  date,  when  antitoxin  was  begun,  no  cases  occurred  for  three 
weeks. 

Kraus  (1900)  gives  an  extensive  analysis  of  results  of  immunizing 
doses  in  122  hospital  cases  which  were  divided  as  follows:  44  were 
scarlet  fever  cases,  2  of  which  later  contracted  diphtheria;  31  cases  of 
children  who  were  sent  to  the  diphtheria  pavilion  and  found  not  to 
have  true  diphtheria ;  no  cases  contracted  it ;  47  measles  cases,  many 
of  them  complicated ;  one  developed  diphtheria. 

*  See  Netter  :  Int.  Med.  Congress,  Paris,  1900. 
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Thus,  of  122  cases,  all  of  whom  were  more  or  less  exposed  to  the 
disease,  and  all  ill  with  diseases  most  likely  to  be  complicated  by  diph- 
theria, only  3  became  infected ;  on  the  twenty-sixth,  twent^^-seventh, 
and  forty-first  day  after  inoculation.  The  dose  of  antitoxin  ranged 
from  200  to  400  units,  the  latter  being  given  to  the  children  with  sus- 
pected diphtheria. 

In  addition  to  the  results  of  immunization  at  the  New  York  Infant 
Asylum,  the  following  report  of  Biggs  will  show  the  result  at  other 
institutions : 


Cases  OF  Diph- 

Number of  Cases 

theria    De- 

OF     Diphtheria 

Place  of  Ob- 
servation. 

Children  Im- 
munized. 

veloping 
AMONG  Those 
Immunized 
Between     1 
AND  30  Days. 

Cases  Devel- 
oping WITH- 
IN 24  Hours. 

Cases  Devel- 
oping AFTER 
30  Days. 

THAT        occurred 

in    THE   Institu- 
tions    Previous 
TO  Immunization. 

Nursery  and 

Child's 

Hospital  . 

136 

0 

0 

0 

46  cases  in  90 
days;  15  cases 
in  18  days. 

New     York 

Juvenile 

Asylum  .  . 

81 

0 

0 

0 

12  cases; 3  cases 
in  2  days. 

New      York 

Catholic 

Protec- 

tory   

114 

0 

1 

0 

5  cases  in  3  days. 

Belle  vue 

Hospital  . 

11 

0 

0 

0 

2  cases  in  10 
days. 

Health    De- 

partment 

Inspec- 

f one  30th 

tors   

232 

1    mild    on 

3 

3  \  one  31st 

2    cases    in    10 

the     19th 

i  one  55th 

days.     One  or 

day. 

more  cases  in 
more  than  90 
families. 

Total 

1043 

3 

4 

13 

Slawyk  gives  an  account  of  the  immunization  of  500  children  at 
the  Charity  Hospital,  Berlin :  874  inoculations  with  no  cases  of  diph- 
theria. 


GENERAL  CARE  OF  THE  HEALTH. 

Children  should  have  plenty  of  fresh  air,  and  should  live,  if  possi- 
ble, in  sunny  rooms;  damp  and  poorly  ventilated  rooms  should  be 
avoided  in  that  the}'  conduce  to  catarrhal  conditions  of  the  air-pas- 
sages so  favorable  to  the  growth  of  diphtheria  bacilli.     Adenoids 
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and  hypertrophied  tonsils  should  be  removed  or  treated.  Nasal 
catarrh,  if  not  due  to  the  latter,  should  be  alleviated  or  prevented  by 
regular  douching  of  the  nasal  passages  with  salt  or  other  mild  solution, 
as  advocated  by  Jacobi ;  and,  finalh^,  a  more  general  knowledge  of  the 
nature  of  the  disease  should  be  impressed  upon  mothers  and  nurses  by 
physicians  and  health  officers,  together  with  the  importance  of  ex- 
amining a  child's  throat  when  there  is  the  sHghtest  indication  of  ill- 
ness. 


TREATMENT. 

GENERAL  MEASURES. 

The  patient  should  be  put  to  bed  as  soon  as  possible  in  a  well- 
ventilated  and  well-lighted  room.  In  hospitals  the  pavilion  system  is 
preferable  to  rooms  in  the  main  building,  and,  if  possible,  a  number  of 
separate  rooms  are  more  desirable  than  one  large  one.  Septic  cases, 
and  especially  those  complicated  by  bronchopneumonia,  should,  if 
possible,  be  kept  apart  from  the  uncomplicated  cases.  If  one  large 
room  must  be  used,  it  is  of  the  highest  importance  that  the  patients 
should  have  plenty  of  air-space.  Feeding  is  a  most  important  part  of 
the  treatment,  and,  as  a  rule,  our  main  reliance  is  to  be  placed  upon 
milk.  This  should  be  given  every  two  hours.  As  a  rule,  there  is  little 
danger  of  the  patient's  taking  too  much  nourishment.  Semi-solids, 
such  as  bread  and  milk,  are  sometimes  more  easily  taken  by  cases  that 
have  been  intubated.  Other  preparations  which  may  be  of  value  are 
various  liquid  foods,  beef  peptonoids,  etc. 

In  cases  in  which,  on  account  of  severe  toxemia  or  local  symptoms, 
or  in  intubated  cases  where  each  mouthful  taken  excites  a  violent  fit  of 
coughing,  it  is  well  to  feed  the  children  by  gavage.  This  may  be  done 
either  through  the  mouth  or  nose.  Casselberry 's  position,  with  the 
children  lying  on  the  back  with  the  head  well  down,  may  be  useful  in 
some  intubated  cases.  As  a  rule,  the  latter  will  take  the  milk  in  a  re- 
clining position.  Rectal  feeding  with  partly  digested  food  is  to  be  re- 
garded as  a  last  resort.     Its  results  are  most  unsatisfactory. 

REMEDIES  OTHER  THAN  ANTITOXIN. 

There  is  one  specific  in  diphtheria — namely,  its  antitoxin,  of  a 
standard  quality,  given  in  sufficient  dosages.  All  of  the  much  vaunted 
remedies  have  seen  their  day  and  are  rapidly  passing  into  disuse.  The 
most  prominent  of  these  will  be  mentioned  here,  more  as  a  matter  of 
historical  interest  than  with  any  idea  of  advocating  their  use. 

Jacobi  and  others,  until  very  recently,  at  least,  still  advocated  the 
use  of  tincture  of  the  chlorid  of  iron,  diluted  with  water  and  glycerin, 
in  cases  of  laryngeal  and  tonsillar  diphtheria.  Whatever  its  bene- 
ficial effects,  it  certainly  has  the  undesirable  result  of  upsetting 
the  stomach  of  many  children — not  a  qualification  to  recommend 
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it  in  a  disease  in  which  keeping  up  the  strength  with  proper  nourish- 
ment is  of  so  much  importance.  Mercury  internally  in  the  form  of  bi- 
chloricl  has  been  highly  recommended,  especially  in  cases  of  laryngeal 
diphtheria.  The  drug  was  given  in  amounts  equal  to  |^  to  ^  of  a  grain 
a  claj",  with  large  quantities  of  water. 

Calomel  fumigation  certainlj^  gave  very  good  results,  perhaps  bet- 
ter in  laryngeal  cases  than  any  form  of  drug  administered;  15  grains 
of  calomel  was  volatilized  under  a  canopy  placed  on  the  patient's  bed 
every  two  hours  for  two  days  and  nights.  Then  every  three  hours  for 
the  third  clay,  every  four  horus  for  the  fourth,  and  thereafter  three 
times  daily,  according  to  the  nature  and  progress  of  the  case.  Mer- 
curial poisoning,  stomatitis,  diarrhea,  and  marked  anemia  often  fol- 
lowed it.     The  attendant  frequently  suffered  also  from  the  effects  of  it. 

Of  many  so-called  specifics,  may  be  mentioned  the  following : 

Pilocarpin,  recommended  by  Barsky,  F.  Howe,*  Degle,  and  others. f 

Guaiacol  as  a  means  of  destroying  the  bacilli  by  local  use  and  also 
as  a  preventive  of  diphtheria  (S.  Solis  Cohen  J). 

Citric  acid,  10%  solution  given  internally. 

Hyposulphite  of  soda  and  glycerin  as  a  local  application  (Wilkins§). 

Tincture  of  mj-rrh — internal  use  (Graetzer||). 

And,  more  recently,  chlorin  (Bracelin,  Meyers,  Shultz,  and 
others**). 

It  must  not  be  forgotten,  even  in  the  favorable  reports  of  most  of 
these  remedies,  that  the  diagnosis  of  the  disease  was  frequently 
made  on  other  than  bacteriologic  examination. 

Of  these,  and  many  more  which  it  is  unnecessary  to  mention,  mer- 
cury internally  or  by  fumigation  has  still  a  further  possible  use — 
namely,  in  laryngeal  cases  and  those  which  have  been  intubated  in 
order  to  prevent  the  necessity  of  reintubation.  Whether  even  with 
antitoxin  the  remedy  may  not  be  of.  value  is  still  an  open  question. 
That  so  high  an  authority  as  Jacobi  is  still  a  believer  in  it  justifies 
its  trial  under  certain  circumstances. 

The  modern  treatment  of  diphtheria  may  be  divided  into  local, 
general,  and  measures  for  relief  of  suffocation. 

LOCAL  TREATMENT, 

This  has  for  its  object  the  cleansing  of  the  affected  mucous 
membrane  (mouth,  nose)  and  the  removal  of  loose  membrane,  prod- 

*  Med.  Brief,  Aug.,  1895.  t  Wiener  Presse,  Dec.  9-16,  1894. 

t  Philadelphia  Polyclinic, 'No.  16,  157,  189Q.  ^Lancet,  Jan.  6,  1896. 

WMiinch.  med.  Woch.,  p.   1164,  1896.         **  A''.  F.  Med.  Jowr.,  lxviii,  675, 1898. 
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ucts  of  decomposition,  and  mucus,  giving  comfort  to  the  patient  and 
frequently  improving^  respiration,  as  in  nasal  diphtheria;  and, 
finally,  as  a  help  in  removing  the  germs  after  the  symptoms  have  dis- 
appeared. Forcible  removal  of  the  pseudomembrane  has  fortunately 
passed  into  ill  repute,  and  probably  is  no  longer  practised  among  intelli- 
gent physicians.  There  are  some  who  still  advocate  attempts  at 
destruction  by  caustics,  strong  or  weak  antiseptic  solutions,  etc.  It 
is  doubtful  if  such  treatment  is  to  be  recommended,  except,  perhaps, 
in  cases  of  nasal  diphtheria  with  total  or  partial  obstruction  to  respira- 
tion, and,  in  infants,  to  feeding.  In  these  latter  cases,  as  well  as  cases 
of  pharyngeal  diphtheria  in  adults  or  older  children,  Jacobi  recom- 
mends radical  local  treatment.  For  tliis  purpose  he  advises  touching 
the  membrane  thoroughly  once  or  twice  a  day  with  50%  carbolic  acid 
solution  in  glycerin,  tincture  of  iodin,  solution  of  1  :  100  or  1  :  500 
bichlorid  of  mercury,  or  chlorin  water.  He  also  praises  the  local 
effects  on  the  phar3mx  of  swallowing  small  and  frequent  doses  of  mild 
dilutions  of  the  tincture  of  chlorid  of  iron,  lime-water,  boric  acid^ 
bichlorid  of  mercury,  or  benzoate  of  sodium. 

The  most  common  form  of  local  treatment  now  in  use  is  that  given 
by  means  of  the  fountain  syringe;  that  is,  nasal  irrigation.  This  is 
especially  effective  in  cases  of  nasal  diphtheria.  In  this  operation  the 
patients  are  allowed  to  remain  in  bed,  or,  better,  placed  upon  a  low 
table.  They  should  be  wrapped  in  a  sheet  or  blanket  over  which  is 
placed  a  rubber  sheeting.  A  rubber-covered  pillow  and  Kelly's  pad 
are  desirable  adjuncts.  A  separate  nozle  should  be  used  for  nasal 
irrigation.  The  child  is  laid  on  its  side,  the  arms  and  legs  being  con- 
fined by  the  sheet  or  blanket.  The  nozle  of  the  syringe,  preferably 
of  hard  rubber  or  glass,  with  a  single  opening  in  the  end,  is  inserted 
into  one  nostril  and  the  fluid  allowed  to  flow  freely  from  the  opposite 
one.  The  irrigation  is  continued  until  the  fluid  returns  clear.  If 
more  force  is  necessary,  or  if  for  any  reason  it  be  not  convenient  to 
use  irrigation  as  above  described,  the  handball  sjTinge,  with  hard 
rubber  nozle  just  fitting  the  nose,  is  very  efficacious. 

With  regard  to  solutions,  it  is  highly  probable  that  antiseptics  of 
various  kinds  have  little  or  no  advantage  over  common  salt  of  the 
strength  of  a  teaspoonful  to  the  pint.  If  preferred,  saturated  solution 
of  boric  acid,  or,  better,  a  more  diluted  solution,  may  be  used.  The 
temperature  of  the  solution  should  be  about  110°  F.  for  ordinary  pur- 
poses. If,  on  the  other  hand,  it  is  desirable  to  reduce  pain  and  swelling, 
especially  in  the  pharynx,  it  is  better  to  increase  the  temperature  to 
130°  F.  or  more.     After  the  nose  has  been  thoroughly  irrigated,  the 
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pharynx  is  treated  in  a  similar  way.  Irrigations  may  be  repeated  three 
or  fom'  times  in  the  twenty-foiu"  hom's  or  oftener.  In  septic  cases 
with  a  great  deal  of  discharge,  especially  about  the  nose  and  pharynx, 
these  irrigations,  by  reducing  the  products  of  decomposition,  are  aU- 
important,  and  should  be  frequently  repeated.  Most  cliildren  get  used 
to  tliis  apphcation.  In  some  cases,  however,  they  prove  very  averse 
to  it,  and  great  care  must  be  observed  in  dealing  with  such  cases. 
At  times  it  is  better  to  do  without  it  if,  after  each  attempt,  the  cliilcl 
becomes  physically  weaker  from  the  resistance  shown.  Hemorrhage 
may  be  an  occasional  contraindication  as  well  as  cardiac  weakness. 
Intubation,  on  the  other  hand,  is  usually  not  so.  When  properly  per- 
formed, there  is  no  e\ddence  to  prove  that  irrigation  is  a  means  of 
carrying  the  disease  to  the  middle  ear.  Steam,  either  from  a  kettle 
or,  better,  apphed  as  in  the  steam-rooms  of  well-equipped  hospitals, 
may  often  be  of  decided  benefit,  especially  in  intubation  cases  after 
the  removal  of  the  tube,  to  prevent  a  recurrence,  or  in  laryngeal  cases 
to  avoid  intubation.  Poultices  may  be  of  benefit  for  the  same  condi- 
tion and  to  reduce  pain.  They  should  not  be  allowed  to  become  cold 
on  the  patient,  but  applied  for  fifteen  minutes  at  a  time,  and  then 
removed  to  be  replaced  b}^  others.  After  an  hour's  poulticing,  it  is  a 
good  plan  to  wait  an  hom*  or  two  before  beginning  another  series. 


STIMULANTS. 

These  are  indicated  in  all  cases  of  diphtheria  where  there  is  con- 
stitutional depression,  weak  heart  action,  irregular,  intermittent,  or 
rapid  pulse,  and  septic  conditions.  Alcohol  is  the  stimulant  to  be  pre- 
ferred, and  in  the  form  of  good  whiskj'  or  brandy,  in  doses  well  diluted 
with  water,  beginning  from  10  to  15  drops  three  or  four  times  a  day  for 
an  infant,  up  to  an  ounce  or  more  in  twentj'-four  hours  for  a  child  of 
three  or  four  years.  As  recommended  by  O'Dwyer,  whisky  in  small 
doses  is  frequently  valuable  in  exciting  and  strengthening  the  cough, 
and  thus  getting  rid  of  laryngeal  obstruction,  especiall}^  in  intubated 
cases.  Next  to  alcohol,  strychnin  is  the  best  stimulant,  given  in  doses 
of  from  yi-Q  of  a  grain  to  a  child  of  a  year  every  two  or  three  hours  to 
■g-^Q-  or  more  to  a  child  of  three  or  four  3'ears.  The  deep  reflexes  must 
be  watched  for  symptoms  of  poisoning.  The  heart  stimulants  of 
the  type  of  digitahs  may  be  indicated  in  certain  cardiac  conditions. 
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SEDATIVES. 

These  are  often  necessary  to  quiet  a  restless  child,  especially  when 
the  heart  action  is  weak,  and  also  as  an  anti-spasmodic  in  laryngeal 
cases.  For  tliis  purpose  nothing  is  of  so  great  value  as  morphin,  given 
in  doses  of  -^V  ^^  tV  of  a  grain.  The  so-called  liquid  Dover's  powder 
may  be  used  in  the  same  way.  Emetics  are  not  given  so  generally  as 
in  former  years.  They  are  of  use  as  anti-spasmodics  and  in  getting 
rid  of  loose  membrane  and  mucus,  especially  in  laryngeal  cases. 
They  must,  however,  be  carefulh'  watched,  and  should  alwaj^s  be  dis- 
continued in  the  presence  of  cardiac  disturbances.  It  may  be  desir- 
able to  ehminate  the  spasmocUc  element  before  resorting  to  intuba- 
tion, or  to  reintubation.  For  this  purpose  Dover's  powder  or  ipecac 
may  be  used. 

ANTITOXIN. 

HISTORY. 

Babes  and  Lepp,  in  1889,  published  the  results  of  a  number  of 
experiments  to  determine  "whether  the  fluids  and  cells  of  animals 
which  have  been  rendered  immune  by  vaccination  have  not  become 
vaccines,  and  capable  of  protecting  also  other  organisms."  They 
showed  that  the  blood  of  dogs  vaccinated  against  rabies,  when  in- 
jected into  susceptible  animals  conferred  a  certain  degree  of  protection 
against  the  effect  of  subsequent  inoculations  with  the  ^drus  of  rabies, 
and  appeared  to  prevent  the  occurrence  of  the  latter  when  the  injection 
of  immune  blood  was  made  immediately  after  the  inoculation. 

Behring  and  Kitasato,  in  1890,  published  what  may  be  regarded  as 
the  first  clear  demonstration  of  the  principles  of  serotherapy.  The 
article  refers  especially  to  tetanus  antitoxin,  but  apphcation  of  the 
same  principle  was  suggested  in  the  case  of  diphtheria,  as  also  in  a  later 
pubhcation  by  Beliring.  Behring  and  Wernicke,  in  1891,  communi- 
cated to  the  Seventh  International  Congress  of  Hygiene  and  Demog- 
raphy, in  London,  the  proofs  that  the  blood  of  animals  artificially 
immunized  against  diphtheria  would  protect  and  cure  other  suscepti- 
ble animals  inoculated  mth  the  diphtheria  bacillus  or  its  toxin.  A 
full  report  of  the  results  of  these  experiments  was  published  in  1892. 

Antitoxic  serum  was  first  tried  in  the  treatment  of  diphtheria 
patients  in  1891,  in  von  Bergmann's  clinic,  Berlin ;  and  later  by  Henoch, 
in  1892,  in  Berlin,  Heubner  in  Leipsic,  and  in  the  Institute  for  Infec- 
tious Diseases  in  Berlin.  The  serum,  however,  was  very  weak,  and 
the  dosage,  as  we  now  know,  entirely  insufficient. 
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Early  in  1893  Behring  succeeded  in  obtaining  a  somewhat  stronger 
serum  (so-called  normal  serum),  and  reported  30  cases  treated  with  it. 
Later  in  the  same  year,  Ehrlich  and  Wasserman,  by  using  goats 
instead  of  the  smaller  animals,  produced  a  serum  twenty  to  sixty 
times  stronger  than  Behring 's. 

In  1894  Elirlich,  Kossel,  and  Wasserman  reported  223  cases 
treated  with  antitoxin,  with  a  mortality  of  23%.  Most  of  these  cases 
were  treated  with  approximately  sufficient  doses  of  antitoxin,  and 
this  may  be  regarded  as  the  beginning  of  practical  and  successful 
serotherapy. 

Katz,  in  June,  1894,  presented  to  the  BerUn  Medical  Society  the 
results  of  treatment  of  128  cases  of  diphtheria  with  serum  obtained 
from  horses  by  Aronson.  Baginsky,  in  whose  service  the  cases  oc- 
curred, later  increased  the  number  of  cases  to  163,  with  a  mortality 
of  12.9%. 

Roux,  in  an  address  before  the  Eighth  International  Congress  of 
Hygiene  and  Demograph}^,  held  at  Budapest  in  September,  1893, 
reported  the  result  in  300  cases  treated  by  him  in  the  Paris  hospitals, 
and  showed  by  the  analysis  of  the  various  statistics  the  great  value  of 
this  method  of  treatment.  From  this  time  the  attention  of  the  medi- 
cal world  was  drawn  to  the  subject,  with  the  result  that  by  improve- 
ments in  the  method  of  serum  production,  its  increased  concentration, 
the  recognition  of  the  importance  of  early  treatment,  and  sufficient 
dosage,  another  disease  has  been  robbed  of  man}^  of  its  terrors. 

PRODUCTION  OF  ANTITOXIC  SERUM. 

As  described  by  AV.  H.  Park,  of  the  Xew  York  Board  of  Health, 
the  method  of  procuring  antitoxic  serum  is  as  follows:  A  wulent 
culture  of  diphtheria  bacilli — that  known  as  No.  8,  and  used  also  by 
many  other  laboratories  in  the  United  States  and  Europe — is  grown  in 
bouillon  under  conditions  found  to  be  best  suited  to  the  greatest  pro- 
duction of  toxin.  The  culture  after  a  week's  growth  is  removed,  and 
rendered  sterile  by  the  addition  of  a  5%  solution  of  carbolic  acid.  On 
the  following  day  the  sterile  culture  is  filtered  through  ordinary  sterile 
filter-paper  and  stored  in  full  bottles  in  a  cold  place  until  needed. 

The  horses  used  for  inoculation  should  be  young,  vigorous,  of  fair 
size,  and  absolutely  healthy.  A  number  of  such  horses  are  severall)^ 
injected  with  an  amount  of  toxin  sufficient  to  kill  10,000  guinea-pigs 
of  250  gm.  weight  (about  40  c.  c.  of  strong  toxin).  With  each  injec- 
tion of  toxin  10,000  units  of  antitoxin  are  given.  After  from  three  to 
five  days,  as  soon  as  the  fever  reaction  has  subsided,  a  second  subcu- 
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taneous  injection  of  a  slightly  larger  dose  is  given.  At  intervals  of 
from  five  to  ten  days  increasing  injections  of  pure  toxin  are  made, 
until  at  the  end  of  two  months  from  ten  to  twenty  times  the  original 
amount  is  given.  The  horses  are  now  bled  and  the  blood-serum  is 
tested  for  antitoxin.  Those  having  an  antitoxin  containing  less  than 
200  units  in  each  cubic  centimeter  are  discarded.  The  remaining 
horses  receive  steadily  increasing  doses,  the  rapidity  of  the  increase 
and  the  interval  of  time  between  the  doses  (about  a  week)  depending 
somewhat  on  the  reaction  following  the  injection,  an  elevation  of 
temperature  of  more  than  3°  F.  being  undesirable.  At  the  end  of 
three  months  the  antitoxic  serum  should  contain  from  300  to  800 
units  in  each  cubic  centimeter,  according  to  the  horses  used. 
The  best  horses  continue  to  furnish  serum  of  a  high  grade  for  years. 
Each  year  they  should  be  given  an  interval  of  three  months '  freedom 
from  inoculations. 

In  order  to  obtain  the  serum,  the  blood  is  withdrawn  from  the 
jugular  vein  by  means  of  a  sharp-pointed  cannula,  wliich  is  plunged 
through  the  vein  wall,  a  sht  having  been  made  in  the  skin.  The  blood 
is  received  in  large  Erlenmeyer  flasks  and  allowed  to  clot,  the  flasks 
being  placed  at  first,  while  clotting  is  taking  place,  in  a  slanting  posi- 
tion. The  serum  is  siphoned  off  bj^  means  of  aseptic  glass  and  rubber 
tubing,  and  is  stored  in  large  flasks.  From  this,  as  needed,  small 
phials  are  filled.  The  phials  and  their  stoppers,  as,  indeed,  all  the 
utensils  used  for  holding  the  serum,  must  be  absolutely  sterile,  and 
every  possible  precaution  must  be  taken  to  avoid  contamination  of  the 
serum.  An  antiseptic  may  be  added  to  the  serum  as  a  preservative, 
but  is  not  necessary,  and  probably  inadvisable. 

Of  the  chemical  character  of  antitoxin  little  is  known.  It  is  be- 
lieved to  be  a  proteid  substance,  destroyed  by  a  temperature  above 
55°  F.,  resembling  the  globulins  in  some  of  its  chemical  characters. 
If  kept  in  a  dark  cool  place,  it  remains  practically  unchanged  for  some 
months.  According  to  Park  and  others,  it  loses  not  more  than  50% 
of  its  neutralizing  power  in  the  course  of  a  year. 

Hiss  and  Atkinson  *  show  that  diphtheria  antitoxin  in  the  blood- 
serum  of  horses  is  precipitated  by  magnesium  sulphate,  and  that  it 
exists  to  a  greater  or  less  extent  in  some  non-immunized  horses.  Fur- 
thermore, these  precipitates  apparently  contain  all  the  antitoxic 
qualities  and  they  give  all  the  reactions  characteristic  of  the  globulins. 
Within  the  last  few  years  much  light  has  been  thrown  upon  the 
probable  mode  of  action  of  antitoxin  by  studies  upon  natural  and 

*  Jour,  of  Exp.  Med.,  19,  iv. 
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acquired  immunity,  the  action  of  the  blood-serum  of  one  animal  on 
that  of  another,  and  of  immune  serum  upon  bacteria  (hemolysis 
and  bacteriolysis).  While  there  can  be  no  doubt  that  these  studies 
are  leading  to  important  results,  the  conclusions  so  far  reached  are 
tentative  and  require  further  verification  before  they  can  be  generally 
accepted. 

Ehrhch  may  be  said  to  be  the  originator  of  this  new  school  of 
thought,  and  it  is  to  his  studies  that  we  owe  the  general  interest  taken 
in  the  subject.  Ehrhch 's  ''lateral  chain"  theory  is  now  generally 
accepted  as  at  least  a  good  working  hypothesis  in  explaining  the 
nature  of  immunity  and  antitoxic  action.  It  may  be  stated  briefly 
as  follows:  The  protoplasm  of  the  bod)^  cells  is  composed  of  a  stable 
central  group  of  molecules,  surrounded  by  less  stable  atomic  groups, 
constituting  the  so-called  lateral  chains.  The  latter  are  capable  of 
forming  combinations  with  other  molecules  and  of  thus  producing 
various  chemical  changes.  Furthermore,  these  lateral  chains  (recep- 
tors) may  form  combinations  with  various  toxins,  and  under  condi- 
tions which  require  more  and  more  of  such  combinations  the  cell  is 
stimulated  to  produce  a  surplus  of  these  receptors,  which  are  then 
thrown  off  and  become  free  in  the  blood,  constituting  the  so-called 
antitoxins,  and  conferring  on  the  animal  immunity  against  further 
assaults  of  the  specific  toxins,  which  must  now  form  combinations 
with  these  free  receptors ;  they  are  therefore  unable  to  combine  with 
the  body  cells,  and  thus  do  not  produce  serious  consequences  to  the 
organism. 

Certain  terms  are  now  generally  employed  to  describe  the  various 
factors  in  the  biologic  process.  Thus,  in  an  immune  serum  the  more 
stable  body  (specific  anti-body)  is  known  as  the  immune  body  (Ehr- 
hch), or  "substance  sensibihsatrice  "  (Bordet);  the  less  stable  non- 
specific body,  as  the  alexin  or  complement  (Ehrhch  and  Morgen- 
roth).  This  alexin,  which  is  destroyed  by  a  temperature  of  56°  to  60° 
C.  (133°  to  140°  F.),  is  present  in  all  blood,  while  the  immune  body 
is  produced  artificially. 

During  the  solvent  or  destructive  action  of  the  serum  on  the  blood- 
cells  of  another  serum  (hemolysis),  or  of  an  immune  serum  on  bacteria 
(bacteriolysis),  the  anti-body  links  the  alexin  to  the  cell  or  bacterium 
and  thus  leads  to  their  dissolution.  According  to  Bordet,  the  hemo- 
lytic and  bacteriolytic  alexin  are  identical  in  the  same  serum.  For 
a  recent  review  and  criticism  of  Ehrlich's  theory  see  Gruber,  "Miinch. 
med.Woch.,"  Nov.,  1901. 
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Park  and  Atkinson*  state  that  the  neutralizing  value  of  a  fatal 
dose  of  antitoxin  is  at  its  lowest  in  the  culture  fluid  when  the  first 
considerable  amounts  of  toxin  have  been  produced.  After  a  short 
period,  during  which  the  quantity  of  toxin  in  the  fluid  is  increasing, 
the  neutralizing  value  of  the  fatal  dose  begins  to  increase,  at  first 
rapidly,  and  then  more  slowly;  while  the  culture  is  still  in  vigorous 
growth  and  new  toxin  is  being  produced,  the  neutralizing  value  of  the 
fatal  dose  fluctuates  somewhat,  but  with  a  generally  improved  ten- 
dency. After  the  cessation  of  toxin  production  the  neutrahzing 
value  of  the  fatal  dose  increases  slightly  until  it  becomes  five  to  ten 
times  its  original  amount. 

The  latest  definition  of  an  antitoxin  unit,  as  given  by  Park,  is  "that 
amount  of  antitoxin  which  is  required  to  neutralize  sufficient  toxin  to 
kill  100  small  guinea-pigs.  This  amount  of  poison  is  produced  by  the 
growth  for  one  week  of  a  virulent  bacillus  in  1  c.c.  of  bouillon,  "f 

RESULTS  OF  THE  USE  OF  ANTITOXIN. 
On  the  General  Mortality  from  Diphtheria. — An  analysis  of  a 
great  number  of  statistics,  in  this  country  and  Europe,  will  show  that 
the  general  death-rate  from  diphtheria  has  decreased,  roughly,  about 
50%  under  the  use  of  antitoxin.  Furthermore,  it  will  be  seen  that  later 
returns  show  an  improvement  over  the  death-rate  of  the  early  days  of 
antitoxin,  and  tliis  for  the  reason  that  its  use  has  become  much  more 
general,  that  the  preparation  of  the  serum  has  been  improved,  and  that 
the  influence  of  early  treatment  is  more  generally  recognized.  Dr. 
Guilfoy,  of  the  New  York  Board  of  Health,  has  kindly  furnished  the 
following  statistics  of  the  city  of  New  York  from  1891  to  1900 
inclusive. 


CASES    OF    DIPHTHERIA    AND    CROUP    BY    QUARTERS    DURING 
YEARS    1891-1900,    OLD    CITY    OF    NEW    YORK. 


First  quarter .  . 
Second  quarter 
Third  quarter. 
Fourth  quarter 

Total 


1891  1892  1893  1894  1895 


1499  1712  1647  2699 

1213  1450  1628  2920 

974;  896  1346  1827 

1678  1126  2400  2195 


5364  5184  7021  9641 


2,788 
3,052 
2,048 
2,465 


10,353 


3,235 

3,171 

3,422 

3,488 

2,045 

2,081 

2,697 

2,156 

11,399 


1897  1898  1899  1900  Total 


10,896 


2259 
2087 
1234 
1593 


7173 


2048  2680 
2243  2401 
1531  1340 
2418:1943 


8240  8364 


23,738 
23,904 
15,322 
20,671 


83,635 


*  Jour,  of  Exp.  Med.,  vol.  iii,  No.  4. 


t  Arch,  of  Fed.,  vol.  xvii,  1900 
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DEATHS  FROM   DIPHTHERIA   AND   CROUP,  BY   QUARTERS. 

City    of    New   York    from    1891    to    1897;    Boroughs    of    Manhattan    and 

Bronx,  1898   to  1900. 
FEMALES. 


Quarter 

0 

29 
18 
17 
21 

85 

18 

22 

9 

18 

67 

31 

28 
24 
27 

110 

44 
30 
14 
21 

109 

33 

30 

6 

15 

84 

23 
19 
16 

7 

65 

27 

24 

9 

14 

74 

14 
8 
4 
4 

35 

1 

58 
47 
37 
60 

202 

59 
71 
25 
67 

222 

79 
59 
60 
75 

273 

102 
99 
51 
49 

301 

67 
57 
57 
51 

232 

67 

2 

56 
43 
46 
58 

203 

68 
50 
35 

52 

205 

65 

72 
47 
92 

276 

97 

101 
42 
66 

306 

71 
48 
53 
45 

217 

71 

3 

46 
28 
37 
56 

167 

60 

48 
29 
44 

181 

57 
50 
28 
64 

199 

63 
80 
42 
43 

228 

31 
36 
36 
35 

138 

44 
39 
28 
30 

141 

43 
42 
21 
16 

122 

19 

21 

12 

9 

61 

4 

28 
18 
14 
35 

95 

24 
28 
27 
29 

108 

35 
29 
27 
46 

137 

44 
60 
22 
41 

167 

29 
35 
15 
15 

94 

28 
34 
26 
13 

101 

23 
18 
18 
17 

76 

13 

13 

5 

17 

48 

Total 
Under  5 

5 

46 
33 
29 
64 

172 

45 
45 
29 
54 

173 

57 

61 

41 

102 

261 

64 
76 
65 
50 

255 

44 
50 
32 
43 

169 

36 
46 
28 
41 

151 

30 
67 
28 
39 

164 

34 
17 
15 
26 

92 

10 

3 

2 
5 

10 

2 
4 
3 
3 

12 

5 
4 
4 
9 

22 

5 
3 
8 
4 

20 

4 
2 
5 
1 

12 

5 
6 

4 

1 

16 

2 

2 
1 
1 

6 

6 

2 

1 
2 

11 

15 

1 
1 

i 

3 

i 

2 

3 

3 
4 
1 
2 

10 

2 

2 

1 
2 

i 

4 
2 

"i 

3 

i 

1 

i 

1 

20 

2 
2 
3 
1 

8 

3 

2 

1 
1 

7 

i 
i 

2 

2 
2 

4 

'i 

1 

1 

1 

3 

5 

'i 

1 

2 

25 

1 

i 

1 

3 

2 
1 

i 

4 

1 

2 
1 

4 

1 
4 
1 

1 

7 

1 
1 

3 
6 

3 

2 

i 

6 

1 
1 

i 

3 

1 
1 

i 

3 

35 

i 

1 
1 

1 

4 

4 

1 
1 

'i 

3 

i 

1 
1 

1 

2 

2 

1 

i 

2 

45 
1 

1 
1 

'i 

2 
3 

i 

1 

5 

1 

"i 
1 

3 

1 

1 

1 

1 

55 

'2 
2 
1 

i 
2 

i 
1 

1 
1 

65 

'i 
1 

1 

1 

i 

1 

75 

85 

i 

1 

Total. 

First  ; 

217 
154 
151 
230 

271 

191 

Third 

186 

o 

Fourth 

305 

00 

Year 

752 

229 
219 
125 
210 

783 

953 

First 

284 

272 

OS 

Third 

160 

Fourth 

271 

Year 

987 

First 

267 
238 
186 
304 

995 

350 
370 
171 
220 

341 

308 

m 

Third  

235 

00 

Fourth 

421 

Year 

1305 

First 

424 

458 

Third 

246 

OS 

Fourth 

278 

Year 

1111 

1406 

First 

231 
206 
167 
161 

282 

262 

Third 

205 
210 

05 

Fourth 

Year 

765 

959 

First . 

233 
195 
145 
119 



692 

282 
250 

Second 

53  -^0 

Third 

40 
37 

197 

59 
71 
41 
42 

213 

34 
25 
14 
28 

101 

35 
32 

188 

56 
49 
26 
25 

156 

32 
17 
21 
24 

94 

178 
165 

o 

Fourth 

Year 

875 

First 

208 
204 
115 
114 

244 

Second  

Third 

275 
146 
155 

OS 

Fourth 

Year 

641 

820 

First  

112 

84 
56 

87 

154 
104 

Second  

Third 

72 
118 

OS 

Fourth 

Year 

339 

448 
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Deaths  from  Diphtheria  and  Croup,  by  Quarters. — {Continued.) 
Females. — {Continued.) 


Quarter 

0 

11 
18 
12 

11 

52 

31 

7 

10 

16 

64 

1 

46 
39 
27 
37 

149 

51 

36 

8 

13 

108 

2 

30 
24 
26 
32 

112 

37 
41 
12 
25 

115 

3 

22 
23 
14 
27 

86 

23 
38 
11 
17 

89 

4 

14 
15 
10 
20 

59 

22 
24 
14 
15 

75 

Total 
Under  5 

123 

119 

89 

127 

458 

164 

146 

55 

86 

5 

18 
21 
14 
25 

78 

41 
38 
18 
29 

126 

10 

1 
3 

1 
3 

8 

1 

5 
6 

12 

15 

i 

2 

3 

1 

20 

'i 
1 

3 
3 

6 

25 

3 

'2 
2 

7 

4 

1 
1 

1 

7 

35 

i 

1 

2 
1 

3 

45 

i 
1 

55 

1 

'i 
1 

3 

65 

i 
1 

75 

85 

Total. 

First  

Second 

146 
146 

a> 

Third 

Fourth 

110 
158 

Year 

560 

First 

216 

186 

Third 

80 

Fourth 

125 

o> 

Year 

451 

507 

MALES. 


Quarter 

0 

40 

28 
18 
25 

111 

27 
24 
20 
21 

1 

61 

62 
41 
68 

232 

78 
59 
58 
74 

269 

82 
75 
68 
75 

300 

120 
92 
61 

78 

351 

80 
68 
48 
51 

247 

86 
67 
40 

48 

241 

2 

58 
50 
35 
67 

210 

85 
71 
50 
64 

270 

80 
67 
52 
79 

278 

102 
94 
58 
57 

311 

56 

57 
42 
45 

200 

51 
62 
40 
40 

193 

3 

43 

32 
41 
57 

173 

56 
43 
42 
46 

187 

65 
48 
41 
64 

218 

77 
79 
49 

48 

253 

50 
50 
29 
46 

175 

28 
25 
18 
41 

112 

4 

22 
29 
24 
36 

111 

27 
29 
26 
41 

123 

26 
26 
32 
37 

121 

54 
49 
28 
36 

167 

30 

24 
24 
24 

102 

30 

26 
23 
21 

inn 

Total 
Under  5 

5 

32 
30 
36 

57 

155 

34 

47 
29 
38 

148 

44 
44 
37 
86 

211 

61 
70 
48 
54 

233 

33 
49 
24 
32 

138 

33 
33 
21 
32 

119 

10 

3 
2 
1 
2 

8 

1 
3 
3 
5 

12 

2 
2 
4 

7 

15 

6 

2 
1 

7 

16 

'3 
2 
3 

8 

4 
2 
4 

1 

11 

15 
'2 

2 

2 

1 

'i 
4 

i 
1 

2 

i 
i 

2 

1 
1 
2 

4 

i 

1 

20 

1 

i 

2 

4 

'i 
'2 

3 

i 
2 

3 

"i 
i 

2 

1 

1 
1 

1 

25 

'2 
'2 

4 

2 

2 
2 

i 

3 

1 
2 
2 

1 

6 

3 

2 

'2 

7 

35 

3 

2 

5 

1 
1 

'2 

4 

1 

1 

2 
1 

i 

1 

3 

2 
2 

4 

45 

i 

1 

1 

1 
1 
1 

4 

1 
1 

2 

i 
1 

i 

1 
2 
i 
3 

55 
1 

1 

'i 
1 

i 
i 

2 

65 

'i 

1 
1 

i 
2 

75 

86 

Total. 

First  

224 
201 
159 
253 

837 

264 

239 

Third 

198 

Ol 

Fourth 

316 

Year 

1017 

First 

273 
226 
196 
246 

941 

288 
246 
204 

277 

314 

281 

Third 

229 

OS 

Fourth 

295 

Year 

92 

35 
30 
11 
22 

98 

42 
37 
21 
25 

125 

49 
45 
17 
19 

130 

31 
33 
11 
21 

96 

1119 

First 

337 

Second 

295 

Third 

247 

a> 

Fourth 

374 

Year 

1015 

1253 

First 

395 
351 

217 
244 

464 

Second 

425 

Oi 

Third 

267 

Fourth 

308 

00 

Year 

1207 

265 
244 
160 
185 

1464 

First  

302 

300 

"5 

00 

Third 

Fourth 

192 
223 

Year 

854 

1017 

First  

226 
213 
132 
171 

742 

271 

Second 

253 

Third 

157 

Fourth 

207 

00 

Year 

888 
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Deaths  from 

Diphtheria  and  Croup,  by  Q 
Males. — {Continued.) 

uartees. 

— 

[Continued.) 

Quarter 

0 

33 

?6 

1 

45 
68 
46 
37 

196 

50 

44 
19 
36 

149 

42 
29 
31 
31 

133 

55 
42 
23 
27 

147 

2 

57 
49 
36 

27 

169 

26 
26 
16 
23 

91 

25 
29 
19 
34 

107 

38 
38 
13 
27 

116 

3 

31 
26 
27 
22 

106 

17 
16 
12 
12 

57 

23 
17 
19 
29 

88 

38 
34 
20 
27 

119 

4 

22 
23 
12 
18 

75 

11 

15 

7 

9 

42 

9 

15 

9 

12 

45 

19 
15 
13 
15 

62 

Total 
Under  5 

5 

25 
44 
26 
23 

10 

2 
4 

1 
3 

15 

■3 

1 

4 

1 

20 

2 
1 

i 

4 
2 
1 
3 

1 
1 

25 

'2 

1 

3 

3 

1 

'2 

6 

1 
4 

i 

6 

1 
3 
3 
2 

9 

35 

1 

i 
2 

'2 
2 

45 

i 

1 
2 
i 
3 

55 

'i 

1 
1 

i 
2 

65 

1 
1 

75 

85 

Total. 

First     

188 
192 
132 
116 

218 

243 

Third          

n 

164 

'^ 

Fourth 

12 

82 

21 

12 

7 

12 

52 

22 

19 

6 

15 

62 

24 

27 

4 

17 

145 

00 

Year 

628 

118  10 

770 

19 

15 
13 
12 

59 

11 
24 

? 

First 

125 

113 

61 

92 

156 

130 

Third    

2  .. 

77 

m 

Fourth            

6 

1 
4 

1 

'i 

1 

1 

'4 
3 

8 

108 

00 

Year 

391 

471 

First     

121 

109 

84 

121 

134 

142 

Third 

14    1 

99 

n> 

Foiirth 

27 

76 

29 
45 
18 

1 

7 

1 

4 

150 

00 

435 

525 

First       

174 

156 

73 

113 

209 

209 

Third 

102 

Fourth 

22|   8 

149 

03 

114 

17 

Year 

72 

516 

669 

•  The  Board  of  Health  began  the  treatment  of  diphtheria  with  anti- 
toxin in  January,  1895.  It  cannot  be  said  to  have  been  in  general  use, 
however,  for  some  time  later.  With  regard  to  the  number  of  cases 
reported,  it  may  be  stated  that  the  law  requires  a  report  of  every  case 
of  diphtheria  in  the  city  limits,  and  this  law  is  rigidly  enforced  by  the 
Board.  Many  of  the  bacteriologic  examinations  are  made  by  the 
Board  itself  at  the  request  of  physicians. 

WITHOUT  ANTITOXIN. 

Cases  Reported.  Deaths.  Mortality  Percentage. 

1891 5,364                  1,970  36.7 

1892 5,184                   2,106  40.0 

1893 7,021                   2,558  36.4 

1894 9,641                   2,870  29.7 

Total    27,210                 9,504  Average.  .34.9 

WITH  ANTITOXIN. 

1895 10,353  1,976  19.0 

1896 11,399  1,763  15.5 

1897 10,896  1,590  14.5  \  Average  for 

1898 7,173  919  12.8  j      last  four 

1899 8,240  1,085  13.1  (       years, 

1900 8,364  1,176  14.0/       13.6% 

Total     56,425  8,509  Average . .  15% 
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From  this  report  it  may  be  seen  that  with  the  introduction  of  sero- 
therapy the  death-rate  from  diphtheria  in  New  York  city  has  fallen 
from  34.9%  to  15%,  a  reduction  of  58%.  If  we  take  the  last  four 
years,  from  1897  to  1900,  when  antitoxin  has  become  more  generally 
used,  and  in  adequate  doses,  we  get  a  death-rate  of  13.6,  or  a  reduction 
in  mortality  of  64%. 

Other  statistics  show  about  the  same  reduction  in  death-rate 
throughout  the  world;  a  few  examples  are  as  follows: 

Report  of  the  American  Pediatric  Society  Collective  Investigation 
(1896) :  5794  cases,  with  713  deaths— 12.3%.  Leaving  out  moribund 
cases  and  those  that  died  within  twenty-four  hours  after  receiving  the 
antitoxin,  8.8%. 

In  the  report  of  the  Metropolitan  Asylums  Board  of  London  for 
1900  the  number  of  cases  under  treatment  in  the  various  hospitals  was 
9413,  with  a  death-rate  of  12.27%o.  The  death-rate  in  1888  was 
59.35%. 

Burrows  reports  2093  cases  in  Boston  City  Hospital  (February, 
1901),  of  which  1962  were  uncomphcated.  Among  the  latter  was  a 
mortality  of  12.23% ;  deducting  69  moribund  cases,  9%. 

In  Boston  the  death-rate  from  1880  to  1894  was  30.75%;  1895  to 
1897,  12.6%. 

Welch  (May,  1895)  collected  7166  cases  from  82  reports  in  Europe 
and  America,  with  a  mortality  of  17.3%,  compared  with  a  minimum  of 
mortality  of  42.1%;  reduction,  55%. 

Biggs  and  Guerard  have  collected,  up  to  October,  1890,  79,075 
cases  from  all  parts  of  the  world,  with  a  death-rate  of  about  16% ; 
compared  with  a  previous  death  without  antitoxin  of  30%  to  40%. 
An  entire  table  compiled  by  the  same  writers  is  of  great  interest, 
showing  the  rate  of  death  per  100,000  of  the  population  of  the 
countries  of  Europe  from  diphtheria  and  croup. 


189-1. 

1895. 

1896. 

Population. 

Deaths. 

Ratio. 

Population. 

Deaths. 

Ratio. 

Population. 

Deaths. 

Ratio. 

29,168,860 

18,732 

64.2 

29,667,747 

11,748 

39.6 

29,960,743 

10,700 

35.7 

It  has  been  claimed  by  those  who  still  persist  in  doubting  the 
efficacy  of  this  mode  of  treatment  that  since  serotherapy  was  intro- 
duced and  systematic  bacteriologic  examination  made,  a  great  many 
cases  are  classified  as  diphtheria  which  formerly  would  not  have  been 
so  considered ;  and  to  a  certain  extent  this  is  true.     On  the  other  hand, 
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no  imprejiidiced  person  can  account  for  the  steady  decline  in  the 
death-rate  from  diphtheria  under  the  general  use  of  antitoxin  except 
on  the  ground  of  the  recognition  of  the  value  of  early  treatment  and 
the  importance  of  sufficient  dosage. 

The  influence  on  the  death-rate  of  the  stage  of  the  disease  at  which 
treatment  is  begun  is  very  great.  In  the  report  of  the  American 
Pediatric  Society's  collective  investigation  with  the  use  of  antitoxin 
in  private  practice  there  was  a  death-rate  of  12.3%  in  5749  cases,  in- 
cluding 218  moribund  cases  or  cases  dying  within  twenty-four  hours. 
Of  the  4120  cases  injected  with  antitoxin  during  the  first  three  days, 
there  were  303  deaths — a  mortality  of  7.3% ;  excluding  the  moribund 
cases,  4.8%.  After  thi-ee  days  the  death-rate  was  about  the  same  as 
among  cases  treated  without  antitoxin. 

Statistics  from  the  Imperial  Board  of  Health  of  Berlin,  1895-96, 
were  furnished  by  258  physicians  from  204  institutions.  There  w^ere 
13,137  cases,  occurring  in  a  service  of  over  eighteen  months,  with  a 
mortalit}^  of  15.8%.  The  mortalit}^  of  cases  treated  on  the  first  day 
was  6.6%;  second  day,  8.3%;  third  day,  12.9%^;  fourth  day,  17%^; 
fifth  clay,  23.2%. 

A  similar  table  by  Biggs  and  Guerard  is  as  follows : 

Mortality 

Cases.  Deaths.  Percentage. 

First  day  of  disease 1415  51  3.5 

Second  day  of  disease 2640  213  8.0 

Third  day  of  disease 2340  300  12 . 8 

Fourth  day  of  disease 1458  346  23 . 6 

Fifth  day  and  after 1912  671  35 . 0 

Total 9765  1581  16. 1 

Age  Influence  on  the  Death-rate. — With  or  without  antitoxin 
treatment  age  is  a  very  important  factor  in  determining  the  result; 
and  while  the  death-rate  has  been  reduced  for  all  ages,  it  will  be  seen 
that  diphtheria  is  still  a  very  fatal  disease  in  infancy.  The  fohowing 
table  is  from  Biggs  and  Guerard : 

TREATED  WITH  ANTITOXIN. 

Ages.  Cases.  Deaths.  Mortality. 

0-  2  years 1494  469  31 .4% 

2-  5  years 3678  762  20.7% 

5-10  years 3184  473  14.8% 

Over  10  years 1444  99  6 . 9% 

Compare  this  with  a  table  of  Baginsky 's : 

0-  2  years Mortality,  63 . 3% 

2-  4  years Mortality,  52 . 8% 

4-  6  years Mortality,  37 . 9% 

6-10  years Mortality,  24 . 6% 

10-15  years Mortality,  14.6%, 

10 
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These  cases  were  treated  without  antitoxin. 

BuiTOws,  in  a  series  of  2093  cases  treated  at  the  Boston  Cit}'  Hos- 
pital (1900),  gave  the  following  results  : 

Age.  •         Deaths. 

0-1  year 40.00% 

1-2  years 33.00% 

2-3  years 23.00% 

4-5  years ; 15 .  60% 

5-6  years 14 .  60% 

6-7  years 12 .  30% 

7-8  years 14 .  00% 

•8-9  years 8.60% 

9-10  years 2 . 


The  death-rate  among  patients  under  five  3^ears  of  age  was  21.30%; 
five  to  ten  years,  8.40% ;  ten  to  fifteen  3^ears,  3.10% . 

Results  of  Antitoxin  Treatment  in  Laryngeal  Cases. — ^The  mor- 
tality has  been  reduced  in  two  waA's :  First,  by  its  effect  upon  operated 
cases — intubation  and  tracheotomy;  and,  second,  by  decreasing  the 
number  of  cases  which  come  to  operation. 

McNaughton  and  Maddren  (1892)  collected  the  results  of  5546 
cases  of  intubation,  with  a  death-rate  of  69.5%.  The  authors  state 
that  the  present  mortalit}"  among  intubated  cases  treated  with  anti- 
toxin (1897)  is  27.24%.  The  mortahty  of  larj^ngeal  diphtheria  is 
21.12%.     Approximately  sixty  per  cent,  have  not  required  operation.* 

Burrows  reports  from  the  Boston  City  Hospital  (1900)  337  laryn- 
geal cases,  with  a  mortalit}^  of  31.4%.  Of  these,  213  were  intubated, 
with  96  deaths— 45%o. 

McCullom  (1898)  reports  from  the  Berlin  Cit}"  Hospital,  up  to  the 
year  1895,  that  the  mortalit}^  in  intubated  cases  was  83% ;  from  1895 
tol898,  457  cases— 55%. 

In  the  report  of  the  American  Pediatric  Society  on  the  antitoxin 
treatment  of  croup  in  private  practice,  there  were  1704  cases,  with  a 
death-rate  of  21.12%.  Of  these,  1036  (60.79%)  did  not  require  opera- 
tion, and  the  mortality  was  17.18%,.  Intubation  cases,  637;  166 
deaths;  26.05%  mortality. 

If  tliis  last  report  be  compared  with  McCullom 's,  it  will  show  what 
is  well  recognized — the  greater  mortality  in  those  cases  treated  in 
hospitals  compared  wdh.  those  treated  outside. 

In  the  statistics  of  the  Imperial  Board  of  Health  of  Berlin,  before 
referred  to,  there  were  4085  lar3'ngeal  cases,  2744  of  which  were  oper- 
ated on,  with  a  mortalit}'  of  32.3%. 

*  Medical  Neivs,  May  15,  1897. 
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Manges  reports  a  mortality  with  antitoxin  cases  among  intubated 
cases  of  27.5%.     His  previous  mortality  was  66%. 

Upon  tracheotomy  cases  the  effects  have  been  similar  to  the  above. 
In  this  country  the  operation  is  seldom  used  except  in  secondary 
cases,  and  then  with  very  fatal  results.  In  20  tracheotomized 
cases  reported  in  private  practice  by  the  American  Pediatric  Society 
there  were  9  deaths,  or  45%;  intubation  and  tracheotom}^,  11  cases, 
with  7  deaths,  or  63.63%. 

Clubbe*  reports  300  laryngeal  cases  with  129  tracheotomies,  with  a 
death-rate  of  20%;  and  300  cases  treated  Avithout  antitoxin,  with  199 
tracheotomies  and  158  deaths,  or  52.7%. 

In  the  report  of  the  Metropolitan  Asylums  Board  of  London  for 
1900  there  are  reported  477  larjmgeal  cases  treated  with  antitoxin, 
with  182  deaths.  Among  these,  there  were  377  tracheotomies,  with 
127  deaths,  or  33.65% ;  Mom^oe  gives  the  results  of  21,853  trache- 
otomies in  Europe  and  America,  with  a  mortality  of  72%  without 
antitoxin.  Sanne  gives  2351  cases  from  1851  to  1875,  with  614  re- 
coveries, or  21.4%. 

The  Investigating  Committee  of  the  Clinical  Society  of  London 
(1898)  report  75  cases  tracheotomized  with  antitoxin  treatment  and 
27  deaths,  or  36%,  as  compared  with  a  previous  mortality  of  71.6% 
without  antitoxin.  The  same  report  gives  an  analysis  of  tracheotomy 
cases  reported  b}'  the  Metropolitan  Asylums  Board  of  London^as  fol- 
lows: In  1894  there  were  over  1800  cases,  with  73%  of  deaths;  in  1896, 
with  antitoxin,  137  cases,  with  a  mortality  of  43.7%. 

The  75  cases  reported  by  the  Committee  have  been  analyzed  thus : 
Treated  from  first  to  third  daj^,  31  cases,  5  deaths,  16.1%;  fourth  to 
sixth  day,  27  cases,  11  deaths,  40.7%,;  on  and  after  seventh  da}^,  17 
cases,  11  deaths,  64.7%. 

Effect  on  Eye  Cases. — L'pon  conjunctiA'al  diphtheria  the  results 
have  been  most  happy.  McCullom  reports  15  cases  of  the  latter  at  the 
Boston  City  Hospital,  in  every  one  of  which,  he  states,  the  eye  would 
have  been  lost  without  the  use  of  antitoxin.  The  latter  result  occurred 
in  but  one  case,  where  the  eye  was  diseased  before  the  occurrence  of 
diphtheria.  In  addition  to  the  antitoxin,  red  and  yellow  iodid  of 
mercury  was  used  locally,  1  grain  to  the  ounce  of  vaselin,  and 
atropin  or  cocain  as  a  mydriatic. 

Effect  on  the  Occurrence  of  Diphtheritic  Paralysis. — ^This  is 
a  very  difficult  point  to  determine.  In  looking  over  the  various 
statistics  relatiA^e  to  it,  it  will  often  appear  that  paralysis  is  more 
"^  Brit.  Med.  Jour.,  vol.  xi,  p.  1177,  1897. 
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frequent  with  the  use  of  serum,  and  this  is  to  be  explained  by  the  fact 
that  in  the  serum  cases  which  terminate  fatally  life  is  much  prolonged, 
and  thus  the  paralysis  has  time  to  develop  (London  Clinical  Society 
and  many  other  observers). 

F.  Ransom  has  made  some  very  interesting  experiments  on  this 
subject  on  animals,  and  concludes: 

1.  Paralysis  may  certainly  be  expected  to  occur  after  inoculation 
with  not  less  than  one-fourth  of  the  minimum  fatal  dose.  With  doses 
between  one-fourth  and  one-eighth  paralyses  are  not  constant.  With 
weaker  than  one-eighth,  no  paralysis. 

2.  If  the  animal  sur^dves  long  enough,  the  larger  the  dose  of  toxin, 
the  more  severe  the  paralysis. 

3.  Neutralized  mixtures  of  toxin  and  antitoxin  containing  only 
about  one  lethal  dose  or  less  do  not  appear  to  cause  paralysis. 

4.  Antitoxin  given  fifteen  to  twenty-two  hours  after  intoxication 
with  doses  of  toxin  not  greater  than  the  lethal  dose  exercises  in  large 
doses  a  modifying  influence  on  the  subsequent  paralysis.  This  influ- 
ence is  more  marked  on  smaller  doses  of  toxin  than  on  such  as  are  but 
little  less  than  the  minimum  fatal  close.  Small  doses  of  antitoxin  have 
no  evident  effect  in  diminishing  the  paralysis. 

5.  In  human  beings  we  may  thus  expect  liberal  doses  of  antitoxin, 
given  earh%  to  influence  favorably  the  subsequent  paralysis,  and  this 
influence  is  likely  to  manifest  itself  not  so  much  on  the  local  paralysis 
(palate,  etc.)  as  on  such  sj^mptoms  as  heart  failure.  Severe  cases  are 
likely  to  be  followed  by  severe  paralysis,  in  spite  of  large  doses  of  anti- 
toxin. 

Taken  in  connection  with  these  experimental  results,  the  following, 
by  the  London  Chnical  Society,  1898,  is  of  interest  as  substantiating 
these  views : 

In  633  cases  treated  with  antitoxin  there  were  145  cases  of  paralysis, 
or  22.9% — in  110  cases  slight,  in  35  cases  severe.  In  another  series  of 
cases  treated  without  antitoxin,  paralysis  occurred  in  only  10.8%. 
The  mortality,  however,  among  the  cases  treated  with  antitoxin  was 
8.9%,  and  12.2%  in- those  not  so  treated. 

Averaged  by  days,  the  cases  treated  with  antitoxin  are  as  follows : 

Cases.  Paralysis.  Slight.  Severe.  Percentage. 

Treated  on  1st  day 20               1                1             0  5.0 

"  2d  day 92             15  14             0  16.3 

"3d  day 133             34  29             5  25.5 

"4th  day 130             28  22             6  21.5 

When  treated  from  the  fifth  to  the  tenth  da}",  paralysis  occurred  in 
25.9%. 
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It  is  thus  fair  to  assume  that,  in  severe  cases  with  a  great  deal  of 
toxemia,  paralysis  will  occur  with  or  without  antitoxin  if  the  patient 
lives  long  enough ;  and  that  if  treatment  be  begun  early  and  in  suffi- 
cient dosages,  the  paralysis  will  probably  be  prevented. 

Except  in  cases  treated  very  earty  it  is  probable  that  antitoxin  has 
no  effect,  as  the  toxemia,  the  cause  of  the  paralysis,  has  already  begun 
to  affect  the  nerves. 

Effect  on  the  Kidneys  and  on  the  Occurrence  of  Renal  Compli- 
cations.— A  transient  and  slight  albuminuria  is  no  doubt  a  fairly  fre- 
quent accompaniment  of  the  injection  of  antitoxin,  for  it  occurs  with- 
out the  diphtheria  when  immunizing  doses  are  given. 

In  a  series  of  analyses  made  by  C.  E.  Michael  from  the  returns  of 
the  Metropolitan  Asylums  Board  of  London,  1898,  he  found  albumin- 
uria occurring  without  antitoxin  in  24.1%  and  40%  in  the  years  1894 
and  1895  respectively,  and  in  60.1%  in  1896  with  the  use  of  antitoxin. 
On  the  other  hand,  nephritis  was  not  so  frequently  found  with  anti- 
toxin. In  1894  nephritis  occurred  in  1.2%  of  cases;  in  1895,  in  2%  of 
cases;  in  1896,  with  antitoxin,  in  0.5%  of  cases. 

McCullom  gives  an  interesting  account  of  the  occurrence  of  albu- 
minuria in  cases  examined  at  the  Boston  City  Hospital.  The  number 
of  patients  was  173:  In  99  no  albumin  occurred  before  or  after 
antitoxin;  in  23  the  albumin  remained  unchanged  after  injection;  in 
16  it  was  slightly  increased ;  in  25,  diminished. 

With  regard  to  the  effect  on  the  quantity  of  urine  excreted  follow- 
ing injections  of  antitoxin,  writers  are  at  variance,  and  this  is  not  to  be 
wondered  at  if  the  difficulties  attending  the  collection  of  urine  of  young 
children  are  taken  into  consideration.  Variot  and  Cochinal  have 
noted  a  diminution  in  the  amount  of  urine  following  injection,  even  in 
non-diphtheritic  cases,  which  lasted  for  several  days.  Rolland  has 
made  similar  observations.  Karlinsky,  on  the  other  hand,  in  experi- 
menting on  himself,  found  no  such  effect. 

Charrin  and  Roger  have  experimented  on  rabbits,  and  found  a 
slight  polyuria  following  injection  of  antitoxin.  Poix  obtained  simi- 
lar results  with  non-immunized  serum. 

Effect  on  the  Heart  and  on  Cardiac  Complications  of  Diphtheria. 
— ^There  is  no  evidence  which  goes  to  show  that  antitoxin  has  any  effect 
in  causing  heart  lesions.  In  the  cases  treated  with  antitoxin,  other 
than  those  treated  very  early,  Hibbard  and  McCullom  have  shown 
that  heart  complications  are  not  infrequent..  McCullom  shows  that 
the  heart  cases  that  did  occur  were  in  those  cases  treated  on  the  third 
•or  fourth  day. 
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What  has  been  said  of  the  effect  of  antitoxin  on  the  nerves  applies 
to  the  heart,  both  as  to  lesions  of  its  nerves  and  changes  in  the 
mj'ocardium ;  for  since  these  are  caused  by  the  toxins  of  diphtheria,  if 
the  latter  are  overwhelming  or  not  neutralized  by  early  and  efficient 
treatment  we  may  expect  to  see  no  reduction  in  the  frequency  of 
these  complications. 

Effect  upon  the  Occurrence  of  Other  Complications. — Compli- 
cating diseases  caused  b}^  the  simultaneous  action  of  other  organisms 
in  conjunction  with  the  diphtheria  bacilli  will  obviously  be  only  indi- 
rectly influenced  by  antitoxin.  It  must  not  be  forgotten  that  the 
serum  is  a  specific  against  one  disease — true  diphtheria.  And  yet  it  is 
but  reasonable  to  suppose  that  any  remedy  which  shortens  the  course 
of  diphtheria  and  restores  the  tissues  rapidly  to  their  normal  condition 
must  have  an  effect  upon  the  occurrence  of  complicating  diseases, 
which  are  dependent  for  their  existence  on  the  pathologic  condition 
caused  by  the  diphtheria  bacilli.  Such  diseases  are,  especially: 
Bronchopneumonia,  and  rarely  lobar  pneumonia;  otitis;  and  the 
adenopathies.  In  so  far  as  these  lesions  are  caused  by  the  diphtheria 
bacilli  themselves  or  their  toxins,  early  and  adequate  treatment  has  a 
direct  influence  in  preventing  their  occurrence  or  cutting  short  their 
course. 

Bronchopneumonia  still  remains  the  complication  most  to  be 
dreaded.  With  regard  to  the  frequency  of  its  occurrence  with  anti- 
toxin :  Among  8238  cases  of  diphtheria  reported  b}^  the  Metropolitan 
Asylums  Board  of  London  in  1900,  bronchopneumonia  occurred  in 
1.17%  of  the  cases;  lobar  pneumonia  in  0.34%.  As  these  cases  were 
treated  in  the  various  hospitals  controlled  by  the  Board,  we  cannot  but 
regard  this  percentage  as  exceedingly  low. 

In  the  collective  investigation  of  the  American  Pediatric  Society, 
among  3384  cases,  bronchopneumonia  occurred  in  5.9%  of  the  cases. 
Upon  the  diphtheria  complicating  other  infectious  diseases  the 
serum  can  have  but  little  effect.  The  good  to  be  obtained  in  this  field 
is  from  immunizing  patients  with  other  infectious  diseases  against 
diphtheria;  especially  in  institutions  it  is  an  imperative  duty  to  im- 
munize every  case  of  measles,  and  possibh^  scarlet  fever.  Other  in- 
fectious diseases  accompanied  by  catarrhal  conditions  when  occurring 
in  hospitals  should  also  be  given  an  immunizing  dose  at  the  onset  of 
the  disease. 

Administration  and  Clinical  Effect  of  Antitoxin. — No  exact  rules 
can  be  laid  down  as  to  the  close  of  antitoxin  in  a  given  case.  Theo- 
retically, we  are  to  give  a  dose  sufficient  to  neutralize  the  amount  of 
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toxin  being  produced.  Actually,  we  can  only  judge  of  the  proper 
dosage  by  the  appearance  and  extent  of  the  membrane ;  the  amount 
of  toxemia  present,  as  shown  by  the  pulse  and  physical  depression, 
fever,  etc. ;  and  the  site  of  the  membrane  and  age  of  the  child.  It  is 
better  to  give  too  much  than  too  httle.  It  is  quite  certain  that  in  the 
early  da3's  of  antitoxin  much  too  small  closes  were  given.  It  would 
seem  that  certain  physicians  have  proceeded  too  far  in  the  other  di- 
rection, for  in  doses  of  40,000  to  60,000  units  antitoxin  is  capable  of 
causing  disagreeable  symptoms,  wliich  will  later  be  noted,  and  occa- 
sionally alarming  ones.  There  is,  however,  not  the  slightest  ground 
for  beUe"ving  that  a  good  preparation  of  antitoxin,  given  under  proper 
conditions  of  cleanliness,  has  been  the  means  of  causing  a  fatal  result. 
In  doubtful  cases  where  the  symptoms  are  at  all  marked,  it  is  better 
not  to  wait  for  the  result  of  a  culture,  knawing  that  each  hour  of  delay 
lessens  the  benefit  to  be  derived  from  the  serum. 

The  following  dosage  may  be  considered  adequate :  From  2000  to 
3000  units  to  a  cMld  of  over  a  year  in  an  ordinary  case  of  diphtheria. 
From  3000  to  5000  units  for  severe  cases  and  all  laryngeal  cases 
of  any  age.  For  a  child  under  one  A^ear  in  an  ordinary  case,  1500 
to  2000  units.  These  doses  are  to  be  repeated  in  twelve  hours,  or 
even  less  if  the  symptoms  are  increasing,  and  in  eighteen  to  twenty- 
fom-  hours  if  there  is  not  decided  improvement.  A  third  dose  or  even 
more  may  be  given,  if  necessary,  in  another  twenty-four  hours. 

Experience  has  shown  that  it  is  preferable  to  use  as  concentrated  a 
form  of  serum  as  possible.  A  special  syringe  is  not  necessary.  One 
holcUng  5  c.c.  is  convenient,  with  a  small  needle-tip.  The  barrel 
should  be  boiled  before  using,  or  washed  out  with  pure  alcohol.  The 
needle  itself  should  always  be  boiled  thoroughh^  The  skin  at  the 
site  of  injection  should  be  carefully  cleaned  and  treated  with  a  mild 
antiseptic,  as  a  weak  solution  of  bichlorid. 

The  tissues  of  the  thigh,  the  posterior  axiUar}?^  hne  of  the  chest,  or 
the  abdomen  is  the  site  usually  selected.  The  local  effects  of  antitoxin 
injection  are  usually  slight  redness  and  edema  and  moderate  pain. 
Abscesses  are  due  to  insufficient  care  in  the  technique,  and  should  not 
occm\  It  is  better  to  cover  the  site  of  injection  with  a  piece  of  aseptic 
gauze,  held  in  place  by  a  strip  of  adhesive  plaster. 

The  local  effects  produced  by  the  serum  on  the  pseudomembrane 
are  very  marked.  In  cases  of  pure  diphtheria  in  the  pharynx  or 
tonsils,  a  few  hours  after  injection  the  pseudomembrane  becomes 
blanched,  the  dirty  color  usually  present  is  less  marked,  the  mem- 
brane appears  to  swell,  becoming  more  or  less  granular  and  seemingly 
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thicker.  The  mucous  membrane  around  it  takes  on  a  congested 
appearance  and  a  purphsh  color  and  is  more  or  less  swollen.  Later 
the  membrane  becomes  loosened  at  the  edges  and  rolled  up^  and 
soon  detaches  itself,  either  en  masse  or  in  small  pieces,  spontaneously 
or  following  irrigation.  The  process  takes  place  somewhat  more 
rapidl}^  on  the  tonsils  than  elsewhere  in  the  pharynx.  The  time 
required  for  the  complete  restoration  of  mucous  membrane,  even 
in  favorably  progressing  cases,  varies  from  twenty-four  hours  to 
three  or  four  days.  Occasionally  the  membrane,  after  disappear- 
ing, will  be  reproduced,  in  which  case  a  second  dose  of  serum  is 
imperative.  In  the  mixed  cases  of  diphtheria  the  phenomena  are 
not  so  well  marked,  and  the  dirty  appearance  of  the  membrane  persists 
for  some  time,  the  throat  not  returning  to  its  normal  condition  until 
later. 

In  nasal  diphtheria,  after  inoculation  the  effects  are  similar,  the  irri- 
gation, if  practised,  bringing  away  small  or  large  pieces  of  detached 
membrane,  or  sometimes  a  complete  cast  of  the  cavity.  The  nasal 
discharge  and  swelling  are  very  soon  ameliorated  and  mouth-breathing 
ceases.  In  laryngeal  diphtheria,  as  we  have  already  pointed  out,  the 
serum  stays  the  process  so  that  in  over  one-half  of  these  cases  opera- 
tion has  become  unnecessary.  If  the  latter  has  to  be  practised, 
the  membrane  is  soon  loosened  in  favorable  cases  and  is  coughed 
up.  The  shorter  time  for  which  the  tube  is  required  in  intuba- 
tion and  the  cannula  in  tracheotomy  has  been  noted  (Bokai  and 
others).  It  is  a  notable  fact  that  the  intubation  tube  is  more  often 
coughed  out  with  the  use  of  antitoxin  than  in  any  other  form  of 
treatment. 

The  adenopathies  are  invariably  influenced  by  this  treatment, 
especially  in  cases  of  pure  diphtheria,  although  a  moderate  swelling  of 
the  cervical  glands  is  apt  to  persist  for  some  time  after  the  disappear- 
ance of  the  local  symptoms.  The  general  condition  of  the  patient 
becomes  noticeably  bettered,  the  constitutional  symptoms  of  toxemia 
disappear,  the  color  and  facial  expression  are  altered,  the  appetite  re- 
turns, and  mental  depression  disappears.  When  toxemia  has  become 
well  marked  on  account  of  late  treatment,  the  above  effects  are  much 
less  noticeable,  or  take  place  more  gradually. 

If  careful  observations  be  made,  it  will  be  found  that  in  a  good  pro- 
portion of  cases  there  is  a  rise  in  temperature  of  one  or  two  degrees, 
coming  on  four  or  five  hours  after  injection;  this  phenomenon  is  tran- 
sient, lasts  a  few  hours,  and  is  not  generally  seen  on  the  ordinary  chart 
when  the  temperature  is  recorded  but  twice  daily. 
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The  pulse  is  also  accelerated  at  the  same  time,  usually  out  of  pro- 
portion to  the  temperature ;  this  acceleration  is  apt  to  persist  after  the 
fall  of  the  latter  for  a  variable  time.  Variot  has  studied  the  effect 
of  serimi  on  pulse  and  temperature,  and  finds  in  a  certain  number  of 
cases  not  only  a  markedly  quickened  pulse,  but  a  weak  and  irregular 
heart  action.  Tliis  temporary  elevation  of  temperature  is  now 
known  to  be  due  not  to  the  effect  of  antitoxin  itself,  but  to  its 
vehicle,  horse  serum;  for  experiments  have  shown  that  it  occurs 
with  non-immunized  serum  as  well  as  immunized;  and  with  the 
greater  concentration  of  the  antitoxin,  tliis  effect  on  pulse  and  tem- 
peratiu^e  is  less  marked. 

In  favorable  cases,  and  especially  in  pure  diphtheria,  the  tempera- 
ture falls  very  rapidh^,  becoming  practically  normal  in  two  or  three 
days.  In  mixed  cases,  and  also  laryngeal  cases,  the  fall  is  much  less 
sudden,  and  takes  place  by  lysis.  When  the  temperature  does  not 
fall  in  the  regular  way,  it  is  an  indication  for  a  second  dose  of  antitoxin, 
provided  the  persistence  of  the  fever  cannot  be  accounted  for  by  a 
complication  (bronchopneumonia,  bronchitis,  intestinal  symptoms, 
etc.). 

McCullom  states  that  a  high  temperature  always  indicates  some 
compUcation.  In  an  analysis  of  800  cases,  he  found  that  121  fatal 
cases  had  a  temperature  above  103°  F. ;  the  remaining  105,  a  tempera- 
ture from  normal  to  103°  F.  Clinical  symptoms  on  autopsy  showed 
complication  in  each  instance.  Of  679  non-fatal  cases,  only  55  had 
a  temperature  of  103°  F.  or  over. 

The  accompanjdng  charts  (Figs.  15  to  23)  are  taken  mainly  from 
the  New  York  Foundling  Hospital,  and  are  from  consecutive  cases 
which  showed  no  complications.  Finally,  chills  have  been  noted  fol- 
lowing injection  (Goodall).  A  delayed  fever  regularly  accompanies 
certain  epi phenomena  now  to  be-  described. 

Antitoxin  Exanthemata. — ^The  frequency  of  occurrence  of  various 
rashes  following  injections  of  antitoxin  has  been  variously  estimated 
by  different  writers. 

In  the  last  report  (1901)  of  the  Scarlet  Fever  and  Diphtheria  Hos- 
pital, in  78  cases  of  diphtheria  rash  occurred  in  25.4%  of  the  cases  in 
which  antitoxin  was  given.  The  average  day  of  occurrence  was  the 
eighth;  extremes,  second  and  eighteenth  days.  It  was  urticarial  in 
type  in  9  cases ;  erythematous  in  7.    Average  duration,  about  two  days. 

The  Investigating  Committee  of  the  Clinical  Society  of  London  in 
633  cases  examined  report  the  occurrence  of  a  rash  in  34.7%  of  the 
cases  (220  cases  in  all).     Of  these,  the  rash  was  erythematous  in  161, 
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urticarial  in  37,  mixed  in  17,  and  petechial  in  5.  Of  the  latter  5  cases, 
2  died.  Fever  accompanied  the  rash  in  136  cases.  In  all  but  46  of  the 
cases  the  rash  was  first  seen  at  the  site  of  injection. 

The  day  of  the  occurrence  was  as  follows :  First  to  sixth  clay,  33 
cases;   seventh  to  twelfth  day,  147  cases;   thirteenth  to  eighteenth 
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Fig.  15. — Nasopharyngeal  diphthei'ia  following  operation   for  adenoid.s.     Dischai'ged  cured  May  31st.. 
Stanley  B.,  aged  three  years  and  six  months.     (New  York  Foundling  Hospital.) 


day,  34  cases;  nineteenth  to  thirt3^-first  day,  6  cases.     There  was  a 
recurrence  in  11  cases.     The  average  duration  was  one  to  five  days. 

C.  Hartung  quotes  a  number  of  European  observers  who  found 
antitoxin  rash  occurring  in  11.4%  of  2661  cases.  Berg  has  made  a 
study  of  this  subject  at  the  Willard  Parker  Hospital  in  New  York.  H& 
found  that  the  rash  occurred  82  times  in  337  cases,  or  24%. 
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Of  33  consecutive  cases  of  rash,  12  were  simple  erythema,  4  were 
scarlatiniform,  4  morbiUiform,  in  13  there  was  erythema  multiforme 
or  m-ticaria.  It  was  noted  that  occasionally  a  rash  cUsappears  and  a 
second  one  occurs  later,  differing  in  character  from  the  first.  A  sharp 
rise  of  temperature  preceded  or  occm'red  simultaneously  with  the  rash. 


Fig.  16.— Diphtheria  of  tonsils  and  croup.  Discharged  cured  December  15th.  Intubation  Bot 
necessary.  Donald,  aged  three  years  and  six  months;  day  of  admission  December  10th.  (New  York 
Foundling  Hospital.) 

and  reached  its  highest  point  at  the  time  of  greatest  development 
of  the  latter,  and  then  usually,  though  not  always,  rapidly  dechned. 

The  rashes  are  local  or  general.  The  former,  as  a  rule,  were  very 
trifling,  appearing  about  the  site  of  the  injection,  and  generally  on  the 
first  and  third  davs.     The  scarlatiniform  and  morbiUiform  varieties. 
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were  only  seen  in  the  severe  cases.  They  were  more  persistent  and 
accompanied  by  graver  constitutional  symptoms.  Desquamation 
occasionally  followed  the  more  marked  cases,  and  resembled  the 
desquamation  occurring  in  measles,  even  in  the  scarlatiniform  variety. 
The  rash  develops  in  a  good  proportion  of  the  cases  at  the  point 
of  inoculation  and  spreads  rapidly  to  other  parts  of  the  body;  its 
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Pig.  17.— Severe  conjunctival  diphtheria.    Discharged  cured  May  28th.    Flora  K.,  aged  six  months ;  day 
of  admission  May  18th.     (Xew  York  Foundling  Hospital.) 


most  frequent  sites  are  about  the  buttocks,  abdomen,  and  chest; 
less  frequently  about  the  wrists,  elbows,  and  knees.  A^ery  often  the 
spread  of  the  rash  is  not  continuous,  but  involves  parts  of  the  bod}^ 
widely  separated.  The  face  is  less  often  involved.  In  a  case  of  laryn- 
geal diphtheria  recently  seen  at  the  New  York  Foundling  Hospital,  the 
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rash  affected  the  whole  body,  the  eyehds  were  swollen,  the  eyes  closed, 
the  itching  was  intense.  The  patient,  two  years  of  age,  had  been  given 
8000  units  of  antitoxin. 

The  scarlatiniform  eruption  occurs  generalh^  on  the  back,  upper 
and  lower  limbs,  and  chest;   the  face  is  usuall}^  not  affected.     At 
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Agatha  B.,  i 
Hospital. ) 


-Nasal  diphtheria  ;  distinct  membrane  in  one  nostril ;  bloody  discharge.     Cured  June  18th. 
iged  three  years  and  six  months ;  day  of  admission  June  12,  1901.     (Xew  York  Foundling 


times  this  form  of  the  eruption  coexists  with  the  morbilliform;  the 
latter  is  apt  to  occur  on  the  buttocks,  knees,  and  occasionally  on  the 
face.  The  pruritus  in  this  form  of  eruption,  though  occasionally  want- 
ing, is  usually  severe. 

As  has  aheady  been  noted,  the  rash  is  usualh^  accompanied  mth 
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fever  and  restlessness,  and  occasionally  joint  pain.  As  a  rule,  the 
fever  falls  promptly  and  the  rash  and  accompamang  constitutional 
symptoms  cUsappear.  The  symptoms  are  sometimes  much  more 
severe.  There  may  be  vomiting  and  diarrhea,  weakness,  prostration, 
and  high  temperatm'e,  or  even  delirium  (Sevestre  and  Martin). 
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Fig.  19.— Diphtheria  of  pharynx  and  tonsils.    Discharged  cured  May  19th.    Joseph  L.,  aged  two  years 
and  six  months;  day  of  admission  May  2d.     (New  York  Foundling  Hospital.) 


In  the  great  majority  of  cases  the  rash  does  little  more  than  add  a 
great  deal  to  the  discomfort  of  the  patient.  It  may  be  of  great  im- 
portance from  its  resemblance  to  other  exanthemata.  Especially  is 
this  so  of  the  scarlatiniform  variety,  which  at  times  it  is  impossible  to 
distinguish  from,  true  scarlet  fever.  Such  a  case  is  reported  by  Dr. 
Kellogg  at  the  Hospital  for  Diphtheria  and  Scarlet  Fever.    A  cliphthe- 
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ria  patient  had  been  given  antitoxin,  and  forty-eight  hours  afterward 
developed  an  erythematous  rash,  which  soon  became  faintly  papular, 
starting  on  the  chest  and  spreading  over  the  whole  body.  The  pharynx 
was  not  characteristic  of  scarlet  fever;  the  diphtheria  was  larjaigeal. 
There  was  vomiting.  The  case  was  diagnosed  as  a  scarlatiniform 
antitoxin  eruption,  but  was  isolated.  Four  da3^s  later  tj^pical  scarlet 
desquamation  took  place.  The  nurse  who  took  charge  of  the  case 
four  claj^s  later  came  down  with  typical  scarlet  fever.  No  Klebs- 
Loffler  bacilli  were  found  in  her  throat. 

The  points  on  which  we  must  make  the  differential  diagnosis  are, 
first,  the  evanescent  character  of  the  antitoxin  rash,  the  coexistence  of 
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Fig.  20.— Laryngeal  diphtheria  ;  intubation;  recovery.     Florence  C,  aged  one  year;  admitted  January 
8th  ;  discharged  January  2oth.     (New  York  Foundling  Hospital.) 


other  forms  of  rash,  its  usually  rapid  disappearance  and  reappearance, 
the  absence  of  vomiting,  and  in  some  cases  the  appearance  of  the 
throat,  although  with  a  pharyngeal  diphtheria  this  factor  must  usually 
be  excluded.  Finally,  as  Berg  has  pointed  out,  the  desquamation  in 
the  antitoxin  rash,  when  present,  has  the  appearance  of  a  measles 
desquamation.  The  cases  should  alwa3''s  be  isolated  when  there  is  the 
least  doubt.  The  morbilliform  rash  should  rarely  be  confounded  with 
measles,  as  it  is  usually  by  no  means  typical  of  that  disease.  There 
is  absence  of  the  catarrhal  symptoms  of  measles,  and,  finally,  Koplik's 
spots  should  help  us  in  the  diagnosis  of  the  latter. 

With  regard  to  the  cause  of  these  various  exanthemata,  it  is  now 
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regarded  as  beyond  dispute  that  not  antitoxin  itself,  but  the  horse 
serum,  is  responsible  for  their  occurrence.  This  has  been  proved  by 
experiments  with  non-immunized  serum.  The  rash  is  more  apt  to 
follow  large  or  frequently  repeated  doses  than  small  ones.  Concen- 
trated serum  has  reduced  the  number  and  severity  of  these  cases. 
Berg,  following  suggestions  of  Johannsen  and  others,  believes  that 
filtering  the  serum  through  a  fine  filter,  and  thus  getting  rid  of  certain 
toxalbumins,  has  an  influence  in  diminishing  the  number  of  cases  in 
which  rash  developed.  W.  H.  Park  does  not  regard  this  as  proved,  or, 
again,  that  heating  the  serum  is  of  any  benefit  as  a  prophylactic 
measure. 
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Fig.  22. — Diphtheria  of  the  tonsils,  complicated  by  cervical  adenitis  ;  recovery.    Clifford  B.,  aged  four 
years  ;  admitted  January  16th.     (New  York  Foundling  Hospital.) 


Sevestre  and  Martin  have  suggested  an  interesting  theory  as  the 
cause  for  what  they  term  the  exanthemata  tardis,  under  which  head 
they  include  the  rashes  occurring,  according  to  them,  fairly  regularly 
on  the  twelfth  or  thirteenth  day,  and  accompanied  by  more  or  less 
constitutional  disturbance.  This  they,  together  with  Roux,  regard  as 
possibly  due  to  a  streptococcus  infection.  This  hypothesis  is  based  on 
the  character  of  the  symptoms,  joint  affections,  etc.,  and  the  fact  that 
in  a  certain  number  of  observations  they  have  found  that  these  phe- 
nomena occur  only  where  there  is  a  mixed  diphtheria,  or  a  true  strepto- 
coccic angina,  and  not  in  pure  diphtheria.  The  streptococcus  may 
alone  be  the  cause  of  these  phenomena.  The  thirteen  days  are  re- 
11 
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garcled  as  the  period  of  incubation  of  this  infectious  disease.  The 
authors,  while  admitting  that  this  is  only  a  hypothesis,  conclude: 
that  these  epiphenomena — rash,  joint  pains,  etc. — are  due,  first,  to  a 
peculiar  state  of  the  organism  resulting  from  the  occurrence  of  a  sec- 
ondary infection,  particularly  by  streptococci;  and,  second,  the  injec- 
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Fig.  23. — "Catarrhal"  diphtheria  of  pharynx  and  tonsils  followed  by  croup  ;  intubation  ;  recovery. 
Edward  T.,  seven  years.     (Private  case.) 

tion  of  serum  which  acts  as  an  occasional  cause,  and  in  a  manner  not 
yet  determined. 

Roger,  while  not  accepting  these  conclusions,  admits  that  the 
serum  may  have  an  effect  in  reducing  the  resistance  of  the  system  to 
certain  organisms,  comparable  to  the  effect  of  mercury  in  mercurial 
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stomatitis,  where  bacteria  are  responsible  for  the  secondary  phenom- 
ena seen  in  the  mouth. 

Arthropathies. — Frequently  accompanying  the  rashes  just  de- 
scribed, pains  of  greater  or  less  severity  occur  about  the  large  joints — 
hips,  knee,  wrist,  and  shoulder.  One  joint,  as  a  rule,  is  first  affected, 
and  the  pain  spreads  rapidly  to  the  others. 

In  the  report  to  the  London  Clinical  Society,  previously  referred 
to,  this  symptom  occurred  40  times  in  633  cases.  Thirty-five  of  these 
had  a  rash  at  the  same  time.  In  all  there  was  fever.  The  writers  find 
that  it  accompanies  large  doses  more  frequently  than  small  ones. 

Michael  has  arranged  the  returns  of  the  Metropolitan  Asylums 
Board  in  regard  to  this  phenomenon:  In  1895,  joint  pains  were 
found  in  4.7%  of  the  cases;  in  1896,  6.5%.  Fever  occurred  in 
1895  in  29.6%  of  the  cases,  and  in  1896  in  19.8%  of  the  cases.  The 
writer  states  that  the  type  of  arthralgia  occurring  in  the  latter  year 
was  much  less  severe  than  in  the  former,  which  fact  he  attributes  to 
greater  concentration  of  the  antitoxin  and  consequently  smaller  doses 
of  the  horse  serum,  which  is  regarded  as  the  cause  of  this  symptom. 

With  regard  to  the  character  of  the  pain,  it  is  at  times  very  severe, 
causing  the  patient  to  cry  out.  As  a  rule,  it  is  increased  by  mov- 
ing the  joint,  and  not  by  pressure.  On  examination,  there  will  fre- 
quently be  found  a  slight  redness  and  swelling  about  the  joint,  and 
at  other  times  no  local  symptoms.  Finally,  muscular  and  true  neu- 
ralgic pains  are  occasionally  noted,  in  all  probability  due  to  the  same 
cause. 

Effect  on  the  Blood. — Ewing  has  made  some  interesting  observa- 
tions on  the  effect  of  antitoxin  on  the  hyperleucocytosis  which  has  been 
already  noted  as  regularly  occurring  in  diphtheria.  In  18  cases  ex- 
amined, there  was  a  diminution  in  the  number  of  leucocytes  in  15; 
most  marked  from  fifteen  to  forty  minutes  after  injection,  and  affecting 
chiefiy  the  faintly  staining  mononuclear  and  polynuclear  leucocytes. 
He  finds  also  that  the  antitoxin  influenced  the  staining  power  of  the 
leucocytes,  and  in  5  children  in  which  this  did  not  occur,  death  took 
place.  Ewing  believes  that  the  hypoleucocytosis  is  due  to  the  anti- 
toxin, and  when  it  does  not  occur,  a  fatal  outcome  is  to  be  expected. 
Schiesinger  has  confirmed  these  results.  Zagari,  Calabrese,  and  Roger 
have  noted  a  diminution  in  red  cells  and  hemoglobin  following  anti- 
toxin injection,  which  Roger  believes  will  account  for  the  anemia 
seen  in  children  following  immunizing  doses  of  serum. 

Effect  on  Pelvic  Organs. — D'Astras  has  observed  that  antitoxin 
has  a  tendency  to  produce  uterine  hemorrhage  and  to  increase  the 
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menstrual  flow  or  bring  it  on  prematurely.  Sevestre  and  Martin  have 
noted  a  vulvitis  in  j^oung  girls,  occurring  from  the  tenth  to  the 
fifteenth  day,  which  they  regard  as  due  to  the  serum.  The  same 
writers  have  occasionally  seen  a  fatal  diarrhea,  sometimes  with  blood 
in  the  stools,  following  injection  of  antitoxin. 

Apart  from  the  epiphenomena  just  described,  a  number  of  other  ill 
effects  have  been  attributed  to  antitoxin.  When  the  remedy  was  first 
used,  its  preparation  was  no  doubt  imperfect,  the  dosage  too  small, 
and  conclusions  were  drawn  from  an  insufficient  number  of  cases  in 
which  it  had  been  used.  Violent  attacks  were  made  upon  its  use,  which 
some  writers  regarded  as  little  less  than  murderous.  Cases  of  sudden 
death  following  its  administration  were  reported,  and  statistics  were 
juggled  to  prove  the  case.  Time  has  changed  all  this,  and  the  physi- 
cian who  to-day  does  not  advocate  its  use  should  be  regarded  as 
blindly  prejudiced,  and  unfit  to  be  trusted  with  the  care  of  diphtheria 
cases.  If  an  analysis  is  made  of  the  accidents  attributed  to  antitoxin, 
apart  from  those  above  described,  and  which  we  must  accept  as  the 
price  to  be  paid  for  the  benefits  which  undoubtedly  follow  its  use,  it 
will  be  found  that  in  not  one  of  the  fatal  cases  attributed  to  it,  in 
which  we  can  obtain  an  intelligent  history  or  postmortem  examina- 
tion, may  not  the  cause  of  death  have  been  more  logically  ascribed  to 
diphtheria,  and  not  to  the  remedy.  Sudden  death  occurs  in  diphthe- 
ria, as  we  well  know;  anuria  and  convulsions  have  been  frequently 
seen;  heart  troubles,  functional  and  organic,  are  very  frequent;  and 
there  is  no  evidence  that  anji  one  of  these  is  due  to  antitoxin.  On  the 
contrary,  it  has  been  shown  that  in  a  large  proportion  of  cases  their 
occurrence  can  certainly  be  avoided  if  antitoxin  be  given  in  time. 

The  unavoidable  epiphenomena  are  now  known  to  be  due  to  horse 
serum,  and  not  to  the  antitoxin.  The  various  methods  suggested,  as 
filtering,  heating,  etc.,  have  not  proved  of  much  value  in  diminishing 
the  frequency  of  their  occurrence.  It  is  a  fact,  however,  that  the 
serum  of  certain  horses  is  much  more  prone  to  cause  these  symptoms 
than  others,  and,  as  suggested  by  W.  H.  Park,  this  should  not  be  em- 
ployed any  more  than  is  absolutely  necessary.  The  greater  concen- 
tration of  the  antitoxin  has  been  of  great  benefit  in  doing  away  with 
its  disagreeable  effects,  and  it  is  to  be  hoped  that  in  the  course  of  time 
a  serum  will  be  produced  which  will  be  free  from  them. 

Gases  of  tetanus  following  its  use  have  been  reported  from  Italy, 
and  lately  in  this  country.  This,  if  proved,  is  merely  an  evidence  of 
carelessness  on  the  part  of  the  producers  of  the  serum,  and  in  no  way 
mihtates  against  the  advisability  of  its  employment. 


PLATE  8. 


Tracheotomy  tube  in  position. 
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INDICATIONS  FOR  ANTITOXIN. 

In  pharyngeal  cases,  if  the  symptoms,  local  and  general,  are  mild 
and  the  children  over  one  year  of  age,  unless  there  is  a  distinct  liistory 
of  exposure,  it  is  allowable  to  wait  for  the  result  of  a  bacteriologic  ex- 
amination. In  nasal,  buccal,  conjimctival,  or  cutaneous  cases  the 
same  rule  apphes. 

In  croup  cases  an  injection  should  be  given  without  a  moment's 
delay  under  all  circumstances  and  at  every  age,  and  a  culture  taken  at 
the  same  time.  The  fact  that  many  other  germs  are  associated  with 
the  diphtheria  bacilli  is  no  contraindication  to  the  use  of  the  serum. 
We  may  at  least  neutrahze  the  effect  of  one  set  of  organisms. 

In  so-caUed  cases  of  catarrhal  cUphtheria  antitoxin  is  indicated. 
In  the  cases  of  pseudocUphtheria  in  which  bacteriologic  examination 
does  not,  after  repeated  examinations,  show  the  presence  of  cUphtheria 
baciUi,  antitoxin  cannot  be  expected  to  be  of  use.  In  cases  of  doubt- 
ful or  atypical  germs,  if  clinical  symptoms  be  at  all  marked,  anti- 
toxin should  be  given ;  if  not  marked,  another  culture  should  be  taken 
and  the  result  awaited. 

There  are  no  contraindications  to  the  use  of  antitoxin  in  the  pres- 
ence of  urgent  sj^mptoms  probabh^  due  to  diphtheria.  In  wasting 
diseases — as  in  tuberculosis — ^the  effect  of  antitoxin  cannot  be  con- 
sidered desirable  on  the  general  disease.  In  such  cases,  if  not  severe, 
it  would  be  better  to  avoid  antitoxin  and  depend  upon  local  treat- 
ment, 

SURGICAL   TREATMENT, 
TRACHEOTOMY. 

This  operation  has  a  limited  field  in  the  treatment  of  diphtheria : 
(1)  When,  for  any  reason,  intubation  cannot  be  performed — through 
ignorance  of  the  operation,  where  tubes  are  not  available,  etc.  (2) 
With  so  much  edema  of  the  larynx  that  intubation  does  not  give  relief 
or  cannot  be  performed.  (3)  TMien  there  is  membrane  low  doT\Ti  in 
the  trachea.  (4)  With  extensive  involvement  of  the  nasopharynx 
(Somerset),  where  intubation  has  failed  to  give  relief.  (5)  Secon- 
dar}^  tracheotomy  may  occasionally  be  indicated,  although  the  state- 
ment of  O'D^n^^er  wdth  regard  to  the  latter  still  holds  good:  "If 
you  get  rid  of  an  intubation  tube  by  means  of  a  tracheotomj^  tube, 
you  will  later,  in  each  case,  get  rid  of  the  tracheotomy  tube  by 
reintubation. " 

History. — The  operation  is  said  to  have  been  first  performed  by 
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Andree,  in  1782.  It  was  later  worked  out  by  Bretonneau  and  proved  a 
practical  method  of  relieving  laryngeal  stenosis,  and  still  fiu'ther  elabo- 
rated by  Trousseau  and  Guersant.  In  this  country,  since  the  introduc- 
tion of  intubation  b}^  Dr.  Joseph  O'Dwyer,  it  has  never  been  popular. 
In  mam^  parts  of  Em'ope  and  England  it  has  remained  until  recently, 
at  any  rate,  the  operation  of  election.  The  indications  for  perform- 
ing a  primary  tracheotomy  are  identical  with  those  for  performing 
intubation.     (See  Intubation.) 

Method  of  Performing  Tracheotomy. — The  original  operation,  as 
performed  by  Trousseau,  was  what  is  known  as  low  tracheotomy 
{tracheotome  inferieure).  The  opening  at  the  trachea  began  at  the 
second  ring.  The  external  incision  was  carried  to  the  sternal  notch  or 
near  it.  The  operation  was  a  difficult  one  on  account  of  the  blood- 
vessels and  tissues  overtying  the  trachea  in  this  position,  and  has  been 
abandoned  for  the  high  operation. 

Cricotracheotomy  was  formerly  recommended  as  a  method  of  rapid 
operation,  and  was  thus  performed:  The  lower  limit  of  the  cricoid 
cartilage  was  marked  with  the  finger-nail  or  a  pencil.  The  larynx  of 
the  patient  was  then  seized  between  the  thumb  and  fingers  of  the  left 
hand  and  pressed  forward  until  it  stood  out.  The  cricothyroid  mem- 
brane was  then  located  and  an  incision  made  directly  through  the  cen- 
ter of  it.  The  cricoid  and  two  first  tracheal  rings  were  cut,  and,  in 
carr3dng  the  knife  outward,  the  overlying  tissues  and  skin ;  after  which 
the  cannula  was  introduced.  The  operation  as  usually  performed  is 
known  as  superior  tracheotomy.  An  anesthetic  is  usually  employed; 
the  necessity  for  which  will  depend  upon  the  stage  of  asphyxiation; 
whenever  there  is  time  and  there  are  no  contraindications,  it  is  better 
to  give  one,  as  the  operation  is  rendered  much  simpler.  Spasm  is  thus 
apt  to  be  temporarily  ameliorated,  and  the  movements  of  the  larjmx 
are  less  violent  and  irregular.  In  an  emergency  a  sharp  knife,  some 
one  to  hold  the  patient,  and  means  of  keeping  open  the  trachea  wound 
are  all  that  are  absolute!}"  necessar3^ 

For  its  proper  performance,  the  operation  requires  an  assistant  to 
steady  the  child's  head,  and,  if  an  anesthetic  be  not  given,  another  to 
hold  the  feet  and  hands.  The  instruments  required  are  a  straight 
bistoury,  a  blunt-pointed  bistourj^,  a  dilator  and  a  cannula  of  a  size 
suited  to  the  child's  age,  a  pair  of  retractors  and  some  artery  clamps, 
a  thumb  forceps,  cotton,  and  antiseptic  solution.  It  is  needless  to  say 
that  the  operation,  if  time  be  given,  should  be  performed  with  every 
antiseptic  precaution,  both  as  to  the  instruments  and  the  hands  of  the 
operator. 
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The  patient  should  be  placed  on  a  table  with  a  roll  of  some  sort  on 
wliich  the  back  of  the  head  rests,  the  head  hanging  rather  far  back,  but 
not  so  much  as  to' flatten  the  trachea  and  to  further  impede  respiration. 
The  light  should  be  of  the  best,  and  should  fall  directly  on  the  field  of 
the  operation.  The  child  should  be  "UTapped  in  a  blanket,  which  con- 
fines the  arms  and  hands,  but  not  so  closely  that  artificial  rspiration,  if 
it  be  necessarj^,  cannot  be  immediately' employed. 

The  most  important  preliminary  to  the  actual  operation  is  the 
exact  location  of  the  cricoid  cartilage.  The  index-finger  of  the  left 
hand  is  placed  gently  and  firml}^  on  this  point,  the  larynx  being  firmly 
held  in  the  median  line  by  the  thumb  and  forefinger.  Care  should  be 
taken  that  unequal  pressure  on  the  sides  of  the  larynx  is  avoided,  as 
thus  the  trachea  is  pressed  to  one  side.  The  position  of  the  left  hand  is 
maintained  until  the  cannula  is  introduced  into  the  trachea.  An  inci- 
sion is  made  exacth^  in  the  median  line,  from  the  point  of  the  index- 
finger  marking  the  cricoid,  for  a  cUstance  of  2.5  to  3  cm.  The  subcu- 
taneous tissues  over  the  trachea  are  thus  di^dded.  The  guiding  fore- 
finger is  then  inserted  into  the  superior  angle  of  the  wound,  directly 
over  the  bared  trachea.  The  bistoury  is  then  passed  into  the  trachea 
directly  under  the  finger,  and  the  incision  carried  sufficiently  far  down, 
directly  in  the  median  Hne,  to  admit  the  tip  of  the  forefinger.  This 
serves  to  keep  the  blood  from  entering  the  trachea  and  to  dilate  the 
tracheal  incision.  The  cannula  is  then  introduced  directly  into  the 
tracheal  opening,  the  finger  being  gradually  withdrawn  to  make  room. 

If  this  does  not  succeed,  a  dilator  is  used  and  the  cannula  thus 
introduced.  If  the  characteristic  rush  of  air  does  not  follow  the  intro- 
duction of  the  cannula,  it  may  be  clue  to  a  false  passage  or  to  the  fact 
that  a  piece  of  false  membrane  has  been  pushed  down  by  the  tube. 
This  should  be  removed  by  the  thumb-forceps  if  possible.  The  can- 
nula is  then  fastened  in  place  by  a  tape  about  the  neck.  The  inner 
tube  should  be  freed  from  obstructions  after  introduction,  as  usually  a 
good  deal  of  mucus  is  coughed  up,  and  a  dressing  of  antiseptic  or  sterile 
gauze  should  be  placed  about  the  wound  and  over  the  opening  of  the 
cannula.    " 

The  cUfficulties  met  with  in  this  operation  are,  in  brief: 

1.  In  very  fat  children  or  in  those  whose  necks  are  greatly  swollen 
from  the  effects  of  the  disease  (occasionally  the  cricoid  is  better 
mapped  out  in  an  upright  position). 

2.  The  incision  in  the  trachea  may  be  too  small  and  have  to  be  en- 
larged before  the  cannula  can  be  introduced.  It  ma}^  (less  often)  be 
too  large,  so  that  the  cannula  does  not  remain  in  place  and  a  secondary 
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emphysema  takes  place.     A  suture  may  be  necessary  in  the  latter  case 
after  the  cannula  has  been  introduced. 

3.  Hemorrhage.  This  is  rare  unless  the  incision  has  been  carried 
to  one  or  the  other  side  of  the  median  line  or  too  low  down.  It  may  be 
necessar}^  to  ligate  these  vessels  before  the  cannula  is  introduced. 

4.  Irregular  incisions  may  make  the  introduction  of  the  cannula 
very  difficult. 

5.  False  passages.  The  cannula  ma}'  pass  to  one  side  or  the  other 
of  the  trachea.  The  diagnosis  of  this  accident  is  made  b}^  the  absence 
of  the  characteristic  rush  of  air  and  failure  to  relieve  the  symptoms  of 
stenosis. 

Occasional  Accidents. — Secondary  hemorrhages  occasionally 
occur  some  time  after  the  operation,  either  from  a  partly  obliter- 
ated blood-vessel,  the  breaking-down  of  ulcerations,  or  changes  in  the 
blood  itself  from  diphtheria.     They  are  often  very  hard  to  control. 

Asphyxiation  may  take  place  during  the  operation,  in  wMch  case 
the  operation  should  be  hurried  and  a  dilator  alone  put  in  the  trachea 
temporarily.  This  may  result  from  the  position  of  the  patient,  as  a 
cause  of  increased  stenosis,  from  false  passage  of  the  tube  and  push- 
ing down  of  pseudomembrane  by  the  tube.  After  the  latter  has 
been  cleared,  and  properly  introduced  artificial  respiration  should 
be  immediately  performed. 

After-effects  of  Tracheotomy. — The  immediate  effects  are  due  to 
the  relief  afforded  by  overcoming  the  obstructions  to  respiration. 
Cyanosis  disappears,  the  children,  often  previously  exhausted,  become 
quiet  and  very  frequently  sleep  soon  after  the  operation.  There  are 
more  or  less  frequent  fits  of  coughing,  with  mucus  and  sometimes 
pieces  of  membrane  expelled  through  the  tube.  Fever  usually  follows 
the  operation,  lasting  for  two  or  three  daj^s,  and  probably  due  to  ab- 
sorption of  toxins  and  secondar}'^  infection  from  the  surface  of  the 
wound.  Unless  there  is  a  complication,  the  temperature  is  only 
slightly  elevated. 

The  character  of  the  expectoration  is  of  importance  in  prognosis; 
usually  it  is  of  a  mucous  character,  with  more  or  less  membrane. 
Again,  the  latter  may  obstruct  the  tube,  causing  an  attack  of  acute 
dyspnea  and  coughing  until  it  comes  away.  When  the  liquid  fluid 
coming  through  the  cannula  is  of  a  thin,  foul-smelling,  and  sanious 
character,  the  prognosis  is  bad.  This  is  seen  more  often  in  cases  of 
mixed  diphtheria.  At  times  the  cannula  remains  dry,  and  there  is 
little  attempt  at  expectoration,  a  sign  regarded  by  Trousseau  as  of 
grave  import,  and  usually  of  a  complicating  pneumonia. 
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Complications. — ^These  are,  in  brief,  infection  of  the  tracheotomy 
wound  and  of  the  bronchi  and  lungs.  The  first  has  become  less  fre- 
quent with  the  introduction  of  antiseptic  precautions. 

Infection  of  the  wounds,  however,  does  occur ;  not  infrequentl}^  the 
wound  is  congested,  the  tissues  about  the  neck  swollen  and  edematous. 
This  may  resolve  promptty  or  go  on  to  suppuration  or  even  gangrene. 
The  latter  ma}'  occur  in  a  superficial  form,  inA'olving  only  the  surface 
of  the  wound ;  or  in  a  severe  form,  affecting  the  tissues  of  the  neck  and 
even  penetrating  the  mediastinum.  The  prognosis  in  the  latter  form 
of  the  disease  is  very  bad,  especially  as  it  occurs  usually  onlj'  in  a 
severe  form  of  diphtheria. 

An  ulceration  of  the  trachea  at  the  extremit}'  of  the  tube  (gener- 
ally superficial)  is  yqvj  common.  Erj'sipelas  and  diphtheria  of  the 
wound  also  occiu".  Bronchopneumonia  is  by  far  the  most  important 
complication  of  tracheotomized  cases.  It  occurs  from  the  second  to 
the  seventh  day  after  operation,  and  is  very  fatal.  Secondary  laryn- 
geal complications,  changes  in  voice,  etc.,  frequently  follow  trache- 
otomy.    They  usualty  end  in  complete  recovery. 

After-treatment. — The  internal  cannula  should  be  taken  out  every 
two  or  three  hours,  wiped  dr}',  and  cleaned.  The  frequency  of  this 
change  depends  entirely  upon  the  amount  of  obstruction,  as  shown  by 
the  character  of  the  breathing,  respiratory  sounds,  etc.  After  twent)^- 
four  hours,  the  external  cannula  may  be  removed  and  cleaned,  to- 
gether with  the  wound.  The  child  should  be  placed  on  the  table  in  a 
similar  position  to  that  recommended  for  the  operation;  the  head, 
however,  need  not  be  so  far  back.  Another  cannula  and  dilator  should 
always  be  ready  in  cases  of  emergency.  Tliis  changing  of  the  external 
cannula  should  then  be  repeated  every  day,  the  wound  being  thor- 
oughly cleaned  each  time.  After  the  second  or  tliird  removal  the 
larynx  should  be  examined  to  see  if  it  is  free  and  there  is  no  further 
use  for  the  cannula.  Under  serotherapy,  this  occurs  on  the  second  or 
third  day,  in  contrast  to  the  pre-antitoxin  da5's,  when  it  was  necessary 
to  use  the  tube  for  a  week  or  more. 

When  the  cannula  has  been  removed,  the  wound  should  be  care- 
fully dressed  and  covered  over.  The  children,  however,  should  be 
watched  most  carefully  for  any  sign  of  recurring  stenosis.  Cicatriza- 
tion takes  place  very  rapidly  with  serotherapy,  generalh'  in  three  or 
four  days. 

At  times  children  are  seen  who  choke  up  immediately  upon  re- 
moval of  the  cannula.  Tliis  seems  to  be  due  to  the  established  habit 
of  cannular  breathing,  and  may  often  be  avoided  by  distracting  the 
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child's  attention,  soothing  and  amusing  it.  Sedatives  also  may  be  of 
much  service,  gi^'en  just  before  and  continued  after  the  removal  of  the 
cannula.  Bromid  of  soda  is  that  to  be  preferred,  or  morphin  in  small 
doses.  Cold  applications  to  the  chest  have  been  recommended,  and, 
finally,  in  very  obstinate  cases  a  secondary  intubation  for  a  day  or 
two  may  be  necessary. 

Cicatrices  of  the  trachea  leading  to  permanent  contraction,  and  also 
granulation  about  the  seat  of  incision,  may  necessitate  prolonged 
retention  of  the  cannula. 

INTUBATION. 

Bernard  Wolff,  in  1898,  quotes  Malgaigne  as  follows:  "If  I  do  real 
honor  to  the  author  of  tracheotomy,  what  honor  will  he  not  deserve 
who  shall  come  to  deliver  us  from  it?  " 

The  attempts  to  avoid  the  necessit}^  of  this  dreaded  operation 
before  and  after  the  time  of  Bouchut,  in  1858,  have  been  numerous. 
The  fate  of  the  latter 's  really  valuable  suggestions  and  experiments  is 
now  too  well  known  to  require  comment ;  suffice  it  to  say  that  his  con- 
ception of  intubation  was  undoubtedly  a  step  in  the  right  direction, 
and  fell  a  victim  to  the  ridicule  and  abuse  of  his  contemporaries.  He 
hved  to  offer  his  personal  congratulations  to  the  inventor  of  practical 
intubation.  Absolutely  ignorant  of  any  previous  work  on  tliis  sub- 
ject, Dr.  Joseph  O'Dwyer,  of  New  York,  began  a  series  of  experiments 
in  1885  at  the  New  York  Foundling  Hospital.  The  terrible  results  of 
tracheotomy  at  this  institution  may  be  said  to  be  responsible  for  intu- 
bation as  we  now  know  it.  From  1869  to  1880  no  cases  of  trache- 
otomy performed  for  diphtheritic  croup  recovered.  The  operation 
was  finally  regarded  simph^  as  a  means  of  preventing  suffocation  and 
permitting  a  less  dreadful  death.  So  great  was  the  dread  of  it,  on  the 
part  of  mothers,  the  sisters  in  charge  of  the  institution,  and  even  the 
physicians  themselves,  that  it  was  finally  abandoned.  The  number 
of  operations  in  any  one  year  was  not  ver}^  great,  the  patients  being 
drawn  from  1800  children.  Various  kinds  of  larjmgeal  catheters 
before  and  after  Dr.  O'Dwyer 's  time  had  been  employed  in  attempts 
to  overcome  larj'ngeal  obstruction.  They  were  introduced  either 
through  the  nose  or  mouth.  The  absolute  impossibilitj^  of  keeping 
such  a  length  of  narrow  tubing  free  from  obstruction  led  to  their  early 
abandonment. 

There  is  no  more  interesting  illustration  of  the  logical  development 
of  an  operation  than  is  afforded  by  the  complete  collection  of  O'Dwyer 
instruments,  the  property  of  the  New  York  Academy  of  MecUcine. 
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The  first  tube  constructed  was  on  the  principle  of  a  bivalve 
speculum  introduced  into  the  larynx  with  closed  blades,  which  sep- 
arated b}^  means  of  a  spring  when  the  tube  was  released  from  the  in- 
troducer. The  regulation  of  the  strength  of  the  spring  was  found  to  be 
the  insurmountable  difficulty  in  the  use  of  this  instrument.  If  it  was 
made  too  weak,  the  blades  closed,  with  resulting  apnea  on  the  part 
of  the  patient ;  if  too  strong,  laceration  and  destruction  of  the  larynx 
resulted.  Furthermore,  the  swollen  mucous  membrane  gradually 
pressed  between  the  blades,  and  thus  stopped  the  respiration.  This 
tube,  however,  was  alwa3's  retained,  and  gave  prompt  relief  to  the 
dyspnea,  lasting  sometimes  for  several  da3"s.  Secondary  tracheotomy 
was  performed  in  all  the  most  hopefid  cases,  and  one  patient  recov- 
ered after  wearing  the  cannula  for  six  months ;  the  voice  was  perma- 
nently impaired.  Tliis  occurred  in  1882,  and  was  the  first  operated 
case  of  croup  to  recover  since  the  founding  of  the  institution  (thir- 
teen years).  The  shoulders  of  these  tubes  were  built  up  with  a  solu- 
tion of  gutta-percha  in  chloroform,  layer  after  layer  until  the  desired 
tliickness  was  obtained. 

After  three  years  of  the  bi^^alve,  it  was  reluctantly  given  up  as 
useless.  It  was  at  tliis  time  that  Dr.  O'Dwyer's  friends  called  his 
attention  to  Bouchut's  experiments,  begging  him  to  look  into  what 
had  been  done  in  that  direction.  Dr.  0'DT\yer  promptly  refused, 
believing  that  if  his  mind  was  directed  to  a  work  which  had  been 
found  unpractical,  and  therefore  abandoned,  it  would  be  the  end 
of  liis  hopes  for  the  discover}^  of  practical  intubation. 

The  next  tube  was  of  plain  oval  form,  one  inch  in  length,  with  a 
small  slit  in  the  posterior  part  of  the  upper  extremity,  into  which  the 
extractor  fitted.  This  tube  was  first  used  in  the  case  of  an  infant  of 
about  three  months.  The  smallest  size  was  inserted,  and  gave  com- 
plete relief  from  the  d3'spnea  until  the  child  died,  sixteen  hours  later. 

The  second  case,  a  girl  four  A^ears  of  age,  was  operated  on  in  May, 
1884.  The  tube  was  retained  for  sixt3-seven  hours  and  then  removed. 
Four  hours  later  it  was  reinserted,  and  remained  for  three  da3'S,  when  it 
was  coughed  out,  and  not  again  required.  The  aphonia  caused  b3^ 
this  operation  was  recovered  from  in  seven  weeks.  This  was  the  first 
and  only  recovery  accredited  to  this  form  of  tube.  It  was  tried  in 
seven  other  cases. 

It  was  during  the  operation  on  this  patient  that  the  necessit3^  for  a 
mouth-gag  became  apparent,  as  she  closed  her  teeth  so  tightl3^  on  the 
metal  shield  worn  on  the  finger  for  protection  that  it  was  found  neces- 
sar3^  to  give  chloroform  in  order  to  proceed  with  the  operation. 
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It  was  found  that  the  mucous  memlDrane  regularly  caught  and  was 
held  in  the  extractor  sht  above  referred  to,  and,  as  a  consequence,  the 
next  form  of  tube  had  this  featiu-e  omitted,  necessitating  a  new  variety 
of  extractor.  These  tubes  were  not  retained  at  all,  showing  that  the 
pre-\dous  variety  were  only  held  in  place  by  the  pouch  of  mucous  mem- 
brane in  the  slit.  They  were  used  in  five  cases,  with  one  recovery  after 
ten  days  (December,  1884).  The  tube  was  frequently  expelled,  the 
patient  on  more  than  one  occasion  nearly  suffocating  before  the  tube 
could  be  reinserted. 

The  tubes  above  described  were  only  one  inch  long,  or  even  less, 
and  they  were  frequently  found  after  death  to  be  plugged  with  false 
membrane.  With  a  ^dew  to  overcoming  this  fault,  and  also  to  test 
the  retaining  qualities  of  longer  tubes,  the  next  variety  were  made  long 
enough  to  reach  quite  to  the  bifm-cation  of  the  trachea.  The  shortest 
of  these  was  If  inches ;  the  longest,  3  inches.  These  tubes  were  never 
completely  expelled  from  the  larynx,  but  were  projected  upward  by 
every  fit  of  coughing,  and  remained  in  tliis  position  until  pushed  back 
into  place  by  the  doctor  or  nurse.  The  latter  were  instructed  to  re- 
place the  tube  after  each  attack  of  coughing,  and  especially  before 
the  patients  were  fed. 

The  great  length  of  these  tubes  prevented  their  leaving  the  larynx, 
even  if  the  proximal  end  rested  against  the  pharyngeal  vault.  They 
were  used  in  six  cases,  all  of  which  ended  fatally. 

A  second  shoulder  was  now  made,  an  inch  or  less  below  the  first, 
with  the  object  of  allowing  a  furrow  in  which  the  vocal  chords  could 
rest.  To  faciUtate  introduction,  the  lower  shoulder  was  in  the  form  of 
a  wedge  with  the  base  upward.  The  effect  of  this  modification  was 
to  cause  the  tubes  to  be  retained  so  firmly  that  any  attempts  at  ex- 
tubation  with  the  weak  extractor  then  in  use  were  absolutely  unavail- 
ing. This  second  shoulder  was  consequently  reduced  in  size,  with  a 
view  to  lessening  the  grip  of  the  vocal  chords,  when  it  was  found  that 
such  a  tube  was  little,  if  at  all,  better  retained  than  the  long,  plain, 
oval  variety.  One  recover}^  is  accredited  to  this  tube  among  ten  cases. 
After  much  stud}^  and  experimentation  on  the  cadaver  to  determine 
the  proper  size,  the  all-important  retention  swell  was  fairly  developed, 
and  intubation  became  an  accomplished  fact. 

A  careful  study  was  now  made  of  ulcerations  due  to  the  tube. 
These  occurred:  (1)  In  the  cricoid  di^'ision  of  the  larjmx,  just  below 
the  vocal  chords ;  (2)  at  the  base  of  the  epiglottis,  from  pressure  during 
the  act  of  swallowing;  (3)  on  the  anterior  wall  of  the  trachea  near  the 
distal  end  of  the  tube. 


TREATMENT.  173 

The  first  was  found  to  be  due  to  the  use  of  too  large  tubes^  and 
further  measurements  of  the  interior  of  the  larynx  showed  that  it  was 
not  the  chink  of  the  glottis,  but  the  cricoid  diA^ision  of  the  larynx, 
wliich  was  the  narrowest  point,  and  that  this  part,  therefore,  should 
be  used  to  gage  the  proper  cahber  of  the  tubes.  Following  tliis  dis- 
covery, a  process  of  paring  down  was  begun,  with  the  result  that  while 
there  was  still  ample  room  for  carrying  on  respiration,  the  ulceration 
ceased. 

The  second  point  of  ulceration  was  avoided  by  giving  the  upper 
portion  of  the  tube  a  backward  curve  and  leaving  the  metal  on  its 
anterior  part  thick  enough  to  present  a  blunt  under-surface  to  the 
epiglottis  when  the  latter  was  pressed  upon  it.  The  head  Avas  also  in- 
creased in  size,  by  which  the  pressiue  was  distributed  over  a  larger  area. 

The  third  variety  of  ulceration  consisted  of  an  area  extending 
about  \  of  an  inch  above  and  below  the  distal  end  of  the  tube.  The 
lower  part  of  this  ulceration  was  found  to  be  due  to  the  movement  of 
the  trachea  dming  the  act  of  swallowing,  the  mucous  membrane 
being  drawn  up  against  the  sharp  tube.  The  upper  part  was  pro- 
duced by  the  return  of  the  membrane  to  its  position  of  rest.  In  other 
words,  the  head  of  the  tube  being  fixed,  its  distal  end  was  moved  OA^er 
a  space  of  about  ^  an  inch.  To  surmount  this  difficulty  the  metal  at 
the  lower  end  of  the  tube  was  made  even  thicker  than  that  above,  and 
rounded  off,  so  as  to  have  a  smooth  blmit  surface  o^-er  which  the  tissue 
would  slide  without  injury. 

False  Membrane  and  Foreign  Body  Tubes;  Granulation  Tubes. — 
It  was  occasionally  found  that  after  introduction  of  these  tubes  the 
lumen  would  be  blocked  by  false  membrane,  which  usually  was 
coughed  up  immediately  after  the  tube  was  removed.  Occasionally 
tliis  expulsion  failed  to  take  place,  and  in  order  to  get  rid  of  this 
loosened  membrane  many  experiments  were  made,  imtil  a  special  tube 
was  produced  for  this  purpose.  These  are  short  hollow  cylinders  of 
large  caliber,  short  enough  not  to  push  down  the  tracheal  membrane, 
long  enough  to  reach  below  the  cricoid  stenosis,  and  large  enough  to 
allow  masses  to  pass  through  them.  These  tubes  are  of  various  sizes, 
seven  in  number.  Since  they  have  no  retention  swell,  it  is  necessary 
to  use  the  largest  size  possible,  wedging  it  into  the  larynx.  The}^ 
require  a  special  introducer  with  a  long  curve  to  carry  the  short  tube 
through  the  cricoid  constriction  before  withdrawing  the  obturator. 
On  no  account  are  they  to  be  allowed  to  remain  more  than  a  few 
hours,  as  the  pressure  caused  by  them  may  lead  to  serious  damage 
within  the  larvnx. 
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Fig.  24. — Tubes  with  built-up  head  for  granulations. 


Fig.  25.— Mouth  i 


Fig.  26. — 1,  Obturator ;  2,  introducer  with  tube. 


Fig.  27. — Extractor. 
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Another  modification  of  the  regular  intubation  tube  is  that  witli  a 
built-up  head,  so  constructed  as  to  ride  over  and  press  upon  and  thus 
to  lead  to  absorption  of  the  granulations  wliich  are  occasionally  found 
within  the  larynx  following  an  intubation  (see  Fig.  24). 

The  last  improvement  introduced  hy  the  inventor  was  that  of  a 
hard  rubber  tube,  overlying  metal.  These  are  lighter,  more  readily 
coughed  up  when  choked  with  membrane  or  tliick  mucus,  and  may  be 
worn  for  a  long  time  without  injury  to  the  larynx  or  trachea.  The 
deposit  of  lime-salts  which  formed  regularly  upon  the  metal  tubes, 
and  was  midoubtedly  a  cause  of  local  irritation  leading  to  exuberant 
granulation,  in  tliis  form  of  tube  does  not  take  place.  They  are  used 
in  this  country  almost  universally,  the  all  metal  tubes  being  no 
longer  made  except  by  special  order. 

The  tube  of  Dr.  O'Dwyer  as  it  is  made  to-day  by  reliable  manufac- 
turers reaches  ^^itlrin  an  inch  of  the  bifurcation  of  the  trachea.  The 
lumen  is  elliptic.  The  points  of  interest  are  the  retaining  swell, 
seen  from  the  front  or  beliind.  Viewed  laterally,  it  will  be  seen  that 
there  is  no  anterior  or  posterior  bulging,  corresponding  to  this  swell; 
the  lines  are  perfectly  straight.  The  sharp  lateral  constriction  below 
the  head  vaW  be  noticed.  The  head  is  irregularly  oval.  Its  anterior 
part  is  cut  away  so  that  it  does  not  project  beyond  the  anterior 
surface  line  of  the  tube  proper.  The  posterior  is  prolonged  backward 
and  overhangs  the  tube.  Finally,  a  hole  is  seen  in  the  left  side  of  the 
head,  into  which  the  string  is  inserted.  The  lower  extremity  in  the 
modern  tubes  is  rather  more  bulging  and  tliicker  than  in  the  earlier 
ones.     The  edges  are  rounded  off  and  bkmt. 

The  perfect  correlation  of  a  properly  constructed  tube  to  the  ana- 
tomic structure  of  the  larynx  can  best  be  appreciated  by  placing  one 
in  position  in  a  larynx  removed  at  autopsy.  The  tubes  are  made  in 
seven  or  more  sizes,  adapting  them  to  the  age  of  the  patient.  A  scale 
is  furnished  so  that  the  proper  tube  may  be  selected  T\dthout  clifficult3\ 
Children's  tubes,  even  of  the  largest  size,  should  on  no  account  be  used 
for  adults,  for  whom  special  tubes  have  been  made. 

The  obturator,  one  for  each  tube,  is  fitted  to  the  introducer.  Its 
lower  extremit}'  ends  in  a  protuberance  which  fits  accurately  the  lower 
end  of  the  tube,  and  has  the  effect  of  prolonging  the  latter  into  a 
roimded  extremity.  The  obturator  is  made  in  two  parts,  joined  by 
a  hinge,  which  facilitates  removal  from  the  tube  after  the  latter  is  in 
the  larynx. 

The  introducer,  the  general  shape  of  which  will  be  seen  from  the 
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illustration  (Fig.  26,  2),  has  the  laryngeal  extremity  of  the  central  bar 
terminating  in  the  obtm'ator.  About  this  central  bar  is  a  movable 
cylinder,  terminating  in  two  lateral  wings,  which  pass  one  on  each  side 
of  the  head  of  the  tube  when  the  latter  is  in  position.  The  cyhncler 
is  pushed  forward  by  means  of  the  thumb  placed  against  the  button 
on  top  of  the  handle.  The  spring  seen  near  the  end  of  the  cylinder 
enables  the  latter  to  pass  over  the  curved  tip  of  the  central  bar,  and  by 
its  recoil  the  cylinder  bearing  the  lateral  wings  returns  to  its  position. 
The  extractor  (Fig.  27)  consists  of  a  curved  handle  terminating 
in  a  beak-like  process  which  fits  into  the  tube.  By  a  system  of  levers 
the  lower  jaw  is  separated  from  the  immovable  upper  one  by  pressing 


Fig.  28.— Intubation  instruments  (latest  design). 


on  the  long  spring.  The  degree  of  separation  is  accurately  regulated 
by  a  screw.  The  present  extractor  is  a  ver}^  strong  instrument,  and 
when  properly  used  is  capable  of  exerting  a  great  deal  of  traction  on 
the  tube  without  causing  damage. 

The  instruments  of  Dr.  O'Dwj'er  answer  ever}^  purpose  for  which 
they  were  intended.  Yet,  in  spite  of  this  fact,  no  set  of  instruments 
has  been  so  constantly  modified.  All  these  modifications  have  been 
totalh'  unnecessar3^  Many  have  been  discarded  as  worse  than  use- 
less. Putting  aside  the  universal  craze  for  bettering  something  which 
is  absolutely  good,  the  cause  for  these  various  modifications  may  be 
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attributed,  first,  to  bad  results  obtained  from  improperly  made  tubes 
and  instruments.  Upon  this  fact  Dr.  O'Dwyer  was  in  the  habit  of 
laying  great  stress.  In  response  to  a  demand,  makers  put  upon  the 
market  their  own  tubes.  These  do  not  fit  the  larynx  and  cause 
serious  injur}-.  Second,  to  faults  of  the  operator — insufficient  ex- 
perience, or  inborn  and  sometimes  unavoidable  clumsiness,  appa- 
rently at  times  national  in  its  extent. 

The  extractor  perhaps  has  called  forth  more  censure  than  the  other 
instrument.  To  quote  the  inventor :  ''This  cannot  be  improved  upon 
except  by  inventing  an  instrmiient  which  ^^^ll  find  the  hole  automat- 
ically."  Perhaps,  as  he  suggests,  the  electromagnet  may  some  day  be 
utihzed  for  this  pm-pose.  The  short  tubes  of  Bayeux  possess  the 
single  advantage  that  they  may  be  enucleated — i.  e.,  pushed  out  of 
the  larynx — more  readily  than  the  longer  tubes  of  O'Dwyer. 

The  Indications  for  Intubation. — Before  the  days  of  antitoxin 
little  was  to  be  gained  by  Avaiting  beyond  the  time  required  to  make  a 
diagnosis  of  probable  larjmgeal  diphtheria.  At  the  present  time,  in 
YiQw  of  the  undoubted  influence  of  antitoxin  in  doing  away  with  the 
necessity  for  operati^-e  interference  in  more  than  one-half  of  the  cases, 
we  are  certainly  justified  in  waiting  for  marked  stenotic  symptoms 
before  resorting  to  intubation,  as  sometimes  a  second  or  even  a  third 
dose  of  serum  will  cause  these  symptoms  to  disappear.  Furthermore, 
it  should  be  remembered  that  the  full  effect  of  a  single  dose  of  serum 
is  often  not  obtained  for  twenty-four  hours  or  longer.  If,  however, 
the  stenosis  is  fairly  well  marked,  and  it  has  been  decided  to  wait, 
everything  must  be  in  readiness  for  immediate  operation  and  the  child 
carefully  watched.  As  a  general  rule,  delay  is  not  adA^sable,  unless 
the  physician  is  within  ready  call,  as  in  institutions.  In  general,  the 
symptoms  which  call  for  operation  are  a  progressive  dyspnea,  lal3ored 
breathing,  retraction  of  the  tissues  about  the  cla^-icles  and  epigas- 
trium, increased  exhaustion,  and  a  failing  pulse.  If  in  a  given  case 
there  is  any  doubt  in  the  physician's  mind  as  to  the  achdsability  of 
delay,  the  operation  should  be  performed  at  once. 

Technique  of  the  Operation. — If  the  child  is  to  be  intubated  in 
the  seated  position,  it  should  be  wound  from  chin  down  in  a  light 
blanket,  shoulders,  arms,  and  hands  included.  Care  should  be  taken 
to  aA-oid  a  bulky  roll  at  the  neck,  which  will  tend  to  interfere  with  de- 
pressing the  handle  of  the  introducer.  The  person  holding  the  child 
should  sit  bolt  upright,  and  well  back  in  a  firm,  straight  chair,  the 
child  pressed  against  the  left  breast  and  shoulder  and  facing  the 
operator.     The  arms  of  the  nurse  should  be  crossed  in  front  of  the 

12 


178  DIPHTHERIA. 

child's  body,  outside  the  blanket,  the  right  hand  grasping  the  left 
forearm  antl  hand  of  the  child,  and  vice  versa.  The  child's  legs 
should  be  grasped  firmly  between  the  nurse's  knees.  The  physician 
assisting  stands  beliind  the  chair  of  the  nurse  and  grasps  the  cliild's 
head  between  his  hands,  so  that  the  position  of  the  child  is  as  though 
it  hung  from  the  top  of  its  head.  The  operator,  seated  or  standing 
directly  in  front  of  the  patient,  inserts  the  gag,  opens  the  mouth 
widely,  and  gives  the  handle  to  the  assistant,  who  includes  it  be- 
tween his  left  hand  and  the  cheek.  The  proper  size  tube  should  have 
been  previously  selected,  a  silk  cord  inserted  in  the  e^^elet.  The  in- 
troducer should  be  thorouglily  tested  beforehand  to  see  that  the 
tube  slips  freely  from  the  obturator  when  it  is  released. 

Everything  being  in  readiness,  the  operator  inserts  Ms  left  index- 
finger,  hooks  up  the  epiglottis,  crowds  his  finger  to  the  left  as  much  as 
possible,  and  passes  the  tube  past  and  just  under  its  edge  until  it  en- 
gages in  the  chink  of  the  glottis.  As  the  tube  is  first  introduced  it 
should  hug  tightly  the  center  of  the  tongue,  the  handle  being  verti- 
cal and  close  to  the  patient's  chest.  As  the  tube  approaches  the 
glottis,  the  handle  is  raised  very  gradually;  and  as  it  enters  the 
glottis,  rather  abruptly,  until  the  tube  is  pointing  directly  down  the 
trachea.  The  tube  is  passed  genth^  do-onward  until  the  tip  is  in  the 
box  of  the  larynx  and  the  introducer  lies  crowTled  upon  the  tongue. 
The  trigger  of  the  introducer  is  then  pressed  upon  with  the  thumb, 
the  tube  released,  and,  while  the  left  index-finger  holds  the  latter  in 
place,  the  obtm-ator  is  withdrawn  from  the  mouth.  A  gentle  thrust 
pushes  the  tube's  head  well  into  the  larynx.  The  finger  and  gag  are 
then  removed.  The  characteristic  rush  of  air,  cough,  and  expec- 
toration, together  with  relief  of  the  dyspnea,  are  indications  that  the 
tube  is  in  place.  After  waiting  for  ten  to  twenty  minutes  to  be  sure 
that  there  is  no  obstruction  in  the  tube  by  false  membrane,  the  left 
forefinger  is  again  introduced,  holding  the  head  of  the  tube  in  place ; 
and,  one  end  of  the  silk  thread  having  been  cut  near  the  angle  of  the 
mouth,  it  is  quickly  removed  and  the  child  allowed  to  return  to  bed. 
On  no  account  should  the  hands  of  the  patient  be  released  until  the 
final  step  has  been  taken,  as  the  first  impulse  of  many  children  is  to 
seize  the  offending  thread  and  pull  on  it,  thereby  displacing  the  tube. 

It  is  well  to  emphasize  certain  points  in  this  operation.  In  the 
first  place,  no  force  is  necessary.  Occasionally  a  momentary  spasm 
retards  the  immediate  entry  of  the  tube  into  the  larynx;  in  which 
case,  rather  than  use  force,  it  is  best  to  wait  a  second  or  two  for  this 
to  relax,  when  the  tube  will  fall  into  place.     The  introducer  should  be 
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Fig.  1. — Position  for  intubation  as  recommended  by  Dr.  O'D^vyerand  generally  practised. 
The  tip  of  the  tube  just  engaging  in  the  larynx. 


Fig.  2. — Position  for  intubation  recommended  by  Dr.  O'Dwyer  and  generally  practised. 
The  tube  sinking  into  the  larynx  as  the  handle  of  the  introducer  is  elevated. 


PLATE    lO. 


1.  The  tube  just  engaging  iu  the  larynx.     2.  Tube  sunk  to  proper  position. 


PLATE    II, 


Fig.  1. — Intubation  in  the  dorsal  position.   Preferred  by  Dr.  Bryant,  of  the  Willard  Parker 
Hospital.     First  position.    The  handle  of  the  introducer  parallel  to  the  body  axis. 


Fig.  2. — Intubation  in  the  dorsal  position.     Second  position.    The  handle  of  the  intro- 
ducer elevated  ;  the  tube  engaging  in  the  larynx. 
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held  lightly  between  the  end  of  the  thumb  and  finger,  and  not  grasped 
firmly  in  the  hand.  The  introducer  should  be  kept  exactly  in  the 
middle  line,  otherwise  the  obturator  T\ill  pinch  in  the  caliber  of  the 
tube  and  drag  the  latter  with  it  as  it  is  withdrawn.  It  often  happens 
that  the  child  manages  by  one  effort  to  slip  down  in  the  nurse's  lap, 
while  the  grasp  that  the  assistant  exerts  tilts  the  head  back,  and  the 
tube  may  impinge  on  the  posterior  wall  of  the  larynx.  The  lines  and 
angles  must  be  maintained  to  insure  quick  intubation.  The  lack  of 
observance  of  and  carelessness  in  these  points  explain  many  failures 
of  inexperienced  operators.  If  the  tube  is  not  properly  placed  at  the 
first  attempt,  it  is  better  to  begin  all  over,  making  repeated  short  at- 
tempts, if  necessary,  rather  than  a  single  prolonged  one. 

Some  operators  have  lately  made  use  of  the  dorsal  position  in 
intubation,  and  this  method  alone  is  now  practised  at  the  Willard 
Parker  Hospital.  The  same  points  are  to  be  observed  as  when  the 
patient  is  in  the  seated  position.  This  position  has  the  advantage 
of  making  intubation  possible  without  assistants  in  an  emergency. 
Dr.  Bryant,  at  the  Willard  Parker  Hospital,  has  thus  performed  it  on 
more  than  one  occasion :  The  child  is  wrapped  closeh^  in  a  blanket  and 
the  knee  of  the  operator  is  pressed  between  the  thighs,  the  jaws  pried 
open,  and  a  gag  introduced  and  left  to  hang  in  place,  after  which  the 
tube  is  introduced  as  before.  It  need  not  be  stated  that  this  is  not  to 
be  recommended  except  in  the  face  of  a  great  extremit}^,  and  will 
probably  only  be  successful  in  very  expert  hands.  To  those,  also, 
who  have  grown  used  to  the  older  method  it  is  well  to  practise  intuba- 
tion on  the  cadaver  in  the  recHning  position  before  operating  on  a 
li^dng  child. 

Removal  of  the  Tube. — Extubation  is  generally  regarded  as  more 
difficult  than  intubation.  The  patient  should  be  placed  in  exactly  the 
same  position  as  that  described  for  intubation.  Thrust  the  left  fore- 
finger past  the  epiglottis,  hook  it  up  with  the  tip  of  the  finger  on  the 
two  arytenoid  cartilages,  and  carry  the  extractor  point  to  the  center 
of  the  pulp  of  the  finger.  The  situation  then  is  as  follows :  The  finger- 
tip upon  the  arj^tenoids  marks  the  posterior  boundary  of  the  glottis 
in  the  median  line.  Now,  if  the  point  of  the  extractor  be  carried  along 
the  median  line,  to  the  end  of  the  finger,  and  the  handle  elevated 
quickly,  the  point  will  naturally  be  pried  forward  from  the  end  of  the 
finger  into  the  opening  of  the  tube.  If  difficulty  is  experienced  in 
holding  up  the  epiglottis  by  this  method,  the  extractor  should  be 
guided  with  the  index-finger  at  the  side,  exactly  as  in  intubation. 

It  is  very  important  to  regulate  by  means  of  the  guard-screw  the 
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distance  which  it  is  necessar}'  to  separate  the  jaws  of  the  extractor  in 
order  to  get  a  firm  grip  on  the  tube.  Too  great  a  degree  of  separation 
may  cause  great  injury  to  the  larynx  during  bungling  efforts  at  ex- 
traction. As  in  intubation,  no  force  is  necessar}'.  The  extractor 
should  be  held  lightly,  the  thumb  kept  off  the  spring  until  the  beak  of 
the  extractor  engages  well  in  the  tube.* 

Some  operators  prefer  to  leave  the  string  in  the  tube,  thereby 
avoiding  the  difficulty  of  extraction  with  the  instrument.  In  this 
case  the  string  should  be  hooked  up  behind  the  left  ear  and  fastened 
flat  on  the  cheek  by  means  of  a  strip  of  adhesive  plaster. 

Enucleation,  or  removal  of  the  tube  b}^  pressure,  has  of  late  been 
somewhat  extensively  practised.  For  this  purpose  the  short  tubes  of 
Bayeux  possess  a  great  advantage.  The  operation,  however,  is  possible 
with  0  'Dwyer 's  tubes.  The  child  is  held  with  head  downward  and  firm 
pressure  is  made  on  the  end  of  the  tube  at  the  sternal  notch.  In  this 
way  the  tube  can  often  be  pressed  into  the  mouth  and  thus  re- 
moved. This  method  requires  no  special  skill  or  training,  and  may 
be  of  use  in  an  emergency,  especially  for  nurses  and  attendants.  It  is 
not  alwa3's  possible  to  accomplish  enucleation.  Again,  if  the  tube 
has  slipped  down  so  that  it  cannot  be  reached  readily  by  the  finger,  it 
is  perhaps  better  to  try  enucleation  and  not  risk  pushing  it  still  further 
down  with  the  extractor. 

When  to  Extubate. — As  already  noted,  the  length  of  time  for 
which  the  tube  is  required  has  been  materially  reduced  by  the  use  of 
antitoxin,  and,  furthermore,  reintubation  is  less  often  required.  Gen- 
eral rules  only  can  be  laid  down  as  to  the  proper  time  to  remove  the 
tube.  Five  days  for  a  child  over  two  years  of  age  ma}^  be  considered 
a  fair  average.  At  the  Willard  Parker  Hospital  the  time  allowed  is 
four  da^'s ;    at  the  New  York  Foundling  Hospital,  three  days. 

The  longer  use  of  the  tube  has  the  advantage  of  probably  doing 
away  with  the  necessity  for  a  second  or  third  operation.  According  to 
Somerset,  from  extensive  observation  at  the  Willard  Parker  Hospital, 
a  child  under  two  years  of  age  may  require  the  tube  intermittently 
during  a  period  of  two  weeks  or  longer.  He  puts  the  limit  of  time 
during  which  a  tube  should  be  worn  without  removal  at  fi^'e  daj^s,  in 
primary  intubations. 

*  Drawings  were  made  by  Dr.  Henry  J.  Prentiss,  Instructor  in  Practical  Anat- 
omy in  the  University  and  Bellevue  Hospital  Medical  College.  Exactness  was  ob- 
tained by  the  use  of  frozen  median  sections  and  X-ray  photographs.  Care  was  taken 
also  to  have  tubes  and  introducers  of  proper  size  and  recent  pattern.  X-ray  photo- 
graphs were  made  in  the  Edward  N.  Gibbs  X-ray  Laboratory  (Carnegie  Labora- 
tory), by  Mr.  E.  W.  Caldwell,  Director. 
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Fig.  1. — Extubation.     The  beak  of  the  extractor  having  just  grasped  the  tube  firmly, 

l^reparatory  to  removal. 

(The  illustrations  on  Plates  11  and  12  were  made  from  instantaneous  photographs  of  an 
actual  case  of  intubation.  A  few  minutes  after  the  tube  was  removed,  reintubation  was  made 
necessary  by  a  return  of  urgent  dyspnea.) 


PLATE    i:?. 


Extubation.     The  beak  of  the  extractor  engaging  in  the  opening  of  the  tube. 
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Blocking  of  the  tube  with  false  membrane  and  thick  mucus  is 
usually  an  indication  for  immediate  extubation.  According  to  Wax- 
ham,  this  may  occasionally  be  avoided  in  an  emergency  if  the  nurses 
or  attendants  are  instructed  to  invert  the  cliild  and  strike  it  sharply 
on  the  back  and  chest.  Whisky  and  water,  in  equal  parts,  may 
cause  violent  cougliing,  and  clearing  of  the  tube.  Usualty,  in  these 
cases,  however,  the  tube  is  expelled  spontaneously.  In  any 
given  case  the  retention  of  the  tube  should  depend  on  the  amount 
of  mucus  and  membrane  that  is  coughed  up,  the  appearance  of  the 
membrane  in  the  throat,  if  any  existed,  and  the  temperature,  pulse, 
and  general  condition  of  the  patient.  J.  C.  Connell  believes  that  it  is 
better  to  extubate  after  thirty-six  to  forty-eight  hours,  as  this  is  the 
time,  with  the  use  of  antitoxin,  when  the  false  membrane,  as  a  rule, 
becomes  loosened.  The  hard  rubber  tubes  now  generally  used  cause 
little  or  no  damage  even  with  prolonged  use.  Occasionally  a  detached 
plaque  of  membrane  may  act  as  a  valve  at  the  end  of  the  tube,  closing 
on  expiration  and  opening  on  inspiration,  imtil  the  lungs  become 
overclilated.  This  happened  in  3  of  O'Dwyer's  200  cases,  with  tliree 
deaths.  The  symptoms  of  loose  membrane  are:  (1)  Croupy  cough 
(the  tube  being  in) ;  (2)  flapping  sound ;  (3)  sudden  obstruction  to 
outgoing  air,  especially  during  coughing. 

Dangers  and  Difficulties  of  the  Operation. — In  the  hands  of  the 
experienced  operator  there  are  practically  no  dangers  to  life  at  the 
time  of  operation. 

No  physician  should  undertake  to  intubate  a  living  child  until  he 
has  had  a  thorough  training  in  the  operation  through  practice  on  the 
cadaver,  and  even  then  he  will  find  a  vast  difference  in  intubating  a 
struggling,  terrified  child,  where  every  unnecessary  second  expended 
in  awkward  attempts  at  introducing  the  tube  diminishes  the  chances 
of  recovery.  Dr.  O'Dwv^er  always  recommended  tracheotomy  in 
preference  to  intubation  b}^  uneducated  fingers.  The  operation,  how- 
ever, is  not  a  difficult  one,  and  yet  not  a  few  men  perform  it  very 
clumsily.  As  Caille  and  others  have  pointed  out,  instances  occur 
where  the  forefinger  of  the  operator  is  so  large  and  stubby  that  a  proper 
intubation  becomes  very  difficult,  especially  in  small  children. 

The  difficulties  which  may  be  encountered  by  the  inexperienced 
operator  are  as  follows :  Asphyxia  from  prolonged  attempts  at  intro- 
ducing the  tube;  laceration  of  the  parts;  false  passages,  generally 
into  the  ventricles  of  the  larjmx.  The  explanation  usually  given  for 
these  common  accidents  is  "pushing  down  false  membrane." 

In  the  case  of  an  experienced  operator,  certain  accidents  occa- 
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sionally  happen.  The  most  important  is  that  of  pushing  clown  the 
false  membrane  before  the  entering  tube.  This  happened  to  Dr. 
O'Dwyer  in  3  out  of  209  of  Ms  first  cases.  In  two  of  these  the  mem- 
brane was  immediately  coughed  up  on  removal  of  the  tube. 

It  is  presupposed  that  the  string  is  left  attached  to  the  tube  when 
introduced,  and  it  is  rare,  indeed,  that  immediate  removal  of  the  latter 
will  not  be  followed  by  expulsion  of  false  membrane.  Tracheotomy 
may  occasionally  be  necessary,  but  has  not  proved  very  successful  in 
such  cases.  Bokai  performed  tracheotomy  for  this  reason  in  3.5%  of 
498  cases,  in  two  of  which  no  rehef  followed  the  operation  and  death 
ensued. 

False  membrane  tubes  for  this  purpose  have  already  been  de- 
scribed (short  large-caliber  tubes).  Even  in  the  hands  of  an  ex- 
perienced operator  the  point  of  the  tube  may  enter  one  of  the  ventri- 
cles of  the  larynx.  This  happens  more  rarely  with  the  use  of  the 
present  form  of  very  blunt  rounded  tubes,  which  readily  slip  over  the 
tissues  into  the  glottis. 

We  have  already  mentioned  the  occasional  spasm  wliich  occurs  as 
soon  as  the  tube  touches  the  vocal  chords.  It  never  causes  anything 
more  than  a  slight  delay  in  introduction. 

Subglottic  stenosis,  or  so-called  edema,  may  cause  difficulty  in 
introducing  the  tube.  As  already  pointed  out,  the  narrowest  part  of 
the  passage  is  the  cricoid  ring.  The  constriction  at  this  point  caused 
by  swelling  of  the  mucous  membrane  may  readily  cause  a  great  deal  of 
difficulty  in  introducing  the  tube  after  it  has  passed  the  chink  of  the 
glottis.  The  tube,  when  it  reaches  this  point,  has  been  said  to  ''  creep 
back  like  an  oiled  cork  in  a  bottle."  If  the  diagnosis  is  positively 
made,  the  selection  of  a  smaller  tube,  used  with  moderate  pressure, 
will  usually  overcome  this  difficulty.  This  is  the  only  condition  where 
force  is  justified  in  intubation.  It  is  in  such  cases  that  tracheotomy 
has  been  so  frequently  recommended  and  resorted  to. 

Retained  Tubes. — If  a  tube  has  to  be  reinserted  many  times,  it  is 
due  to  one  of  several  causes — persistence  of  the  laryngeal  membrane, 
edema  of  the  tissues,  ulcerations  about  the  cricoid  cartilages  and 
their  occasional  destruction,  cicatricial  contractions,  traumatism,  exu- 
berant granulations,  or  abductor  paralysis. 

In  children  who  are  small  for  their  age,  Dr.  O'Dwyer  always 
advised  the  choice  of  a  tube  suited  to  the  age  below  rather  than  that 
above. 

Many,  if  not  all,  of  these  complications  are  much  less  frequently 
seen  in  the  hands  of  expert  operators  with  the  use  of  antitoxin  and 
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The  tube  engaging  in  the  larynx.     The  left  index-finger  holding  back  the  epiglottis 

and  acting  as  guide. 
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Removing  the  obturator  from  the  tube.     The  left  index-finger  holding  the  tube 

in  position. 
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The  tube  sunk  to  its  proper  position.      The   cord   still  attached,  and  the  mouth- 
gag  in  place. 
(The  drawings  for  Plates  14, 15,  and  16  were  made  by  Dr.  Prentiss  from  frozen  sections.) 
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PLATE    17. 


The  tube  thrust  into  position  by  the  index-finger. 


PLATE   1 8. 


Showing  the  relations  of  the  larynx,  trachea,  and  tube  to  the  surface  lines  (made  from 
Intubation.    The  tube  in  M^S,  Bfe§^^P>to  relation  to  the  bony  structures. 
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Intubation.    The  tube  in  place,  showing  its  relation  to  the  bony  structures. 


PLATE    19. 


Frout  view.     Tube  in  proper  relation  to  bouy  parts. 


Front  view.    Tube  iu  position,  showing  bifurcation  of  the  tracliea  and  one  bronchial  tree. 
The  lower  end  of  the  tube    is  displaced  laterally  by  accident  of  radiography.     Trachea  and 
bronchi,  injected  with  bismuth  and  collodion,  show  in  shadowy  outline. 
(Caldwell ;  the  Edward  N.  Gibbs  X-ray  laboratory.) 
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properly  constructed  tubes  of  a  size  suited  to  the  larynx  of  the  patient. 
For  the  granulations  appearing  about  the  larynx  due  to  previous 
ulceration,  the  special  tubes  already  described  may  be  employed. 
Medicaments  are  occasionally  placed  on  these  tubes,  in  the  form  of 
ointments  containing  various  ingredients,  for  the  purpose  of  further 
promoting  absorption  of  the  granulation.  The  treatment  of  the 
various  other  lesions  which  become  chronic  belongs  to  the  laryn- 
gologist. 

Among  the  rare  occm-rences  in  intubated  cases  may  be  mentioned 
tube  swallo^^dng.  In  the  cases  reported  no  ill  effects  have  followed, 
the  tubes  being  passed  through  the  bowel. 

Asphyxia  has  occiured  from  the  use  of  catgut  in  the  tube,  which 
has  been  aspirated  and  swelled  under  the  influence  of  the  secretions. 
According  to  O'Dwjxr,  silk  thread  may  also  cause  obstruction. 

The  aspiration  of  food  is  probably  of  very  rare  occurrence. 
In  many  postmortem  examinations  made  at  the  Foundling  Hos- 
pital to  determine  the  frequency  of  this  condition,  no  fluids,  milk,  etc., 
were  found  in  the  bronclii. 

Care  of  Intubated  Patients;  Feeding. — This  is  sometimes  very 
difficult.  The  larynx  and  pharynx  are  often  very  tender;  each 
mouthful  of  food  excites  cough  and  pain.  It  is  a  fact,  however,  that  a 
good  proportion  of  cases  "^dll  readily  take  food  in  the  ordinary  way  in 
a  sitting  position.  If  this  can  be  done,  it  is  by  far  the  best  method 
of  gi^'ing  food.  If  not  possible,  Casselberry 's  position  may  be  neces'sary, 
and  is  generally  very  efficacious.  The  children  should  be  laid  across 
the  lap  of  the  nurse,  the  head  back  at  an  angle  of  45  degrees  or  greater 
and  hanging  over  the  nurse's  lap,  the  feet  elevated.  The  food,  fluid 
or  semi-solid,  should  be  given  with  a  spoon  or  bottle,  and  the  child 
allowed  to  swallow  several  times  before  assuming  the  upright  posi- 
tion, so  that  the  fluids  in  the  nasopharynx  ma}^  be  gotten  rid  of. 

If  it  be  preferred,  instead  of  lying  over  the  nurse's  lap,  the  child 
may  be  allowed  to  remain  in  bed,  the  head  lowered  and  the  foot  of  the 
bed  raised.  Simpson  prefers  to  have  the  patient  assume  this  position 
during  the  whole  of  the  period  of  intubation.  Hillis  *  prefers  to  feed 
these  cases  after  placing  them  on  their  stomach,  claiming  that  in  this 
position  the  patient  has  greater  control  over  constrictions  of  the 
pharynx. 

Some  physicians  prefer  to  feed  the  patients  by  gavage,  in  those 
cases  which  cannot  take  food  in  the  ordinary  way.  A  very  painful  and 
swollen  pharynx  and  larynx  is  a  contraindication  to  the  latter  method 
*  Medical  News,  Mar.  19,  1S98. 
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of  feeding.  Rectal  feeding  is  to  be  used  only  as  a  desperate  and  last 
resort. 

The  food  should  be  given  at  frequent  intervals,  and  in  such  quan- 
tities as  the  child  will  take.     Semi-solids  are  often  better  than  fluids. 

Irrigation  of  the  throat  is  not,  as  a  rule,  desirable  in  an  intubated 
case.  Masses  of  mucus  and  membrane,  if  not  rejected,  had  better 
be  removed  with  the  finger  or  by  means  of  a  piece  of  absorbent  cotton. 
To  stimulate  the  cough  and  thus  clear  the  tube  and  trachea  of  mucus, 
nothing  is  more  ^'aluable  than  a  few  drops  of  whisky  given  at  short 
intervals. 

Intubation  itself  is  no  contraindication  to  nasal  irrigation.  In 
order  to  avoid  the  necessity  for  re-intubation,  Dover's  powder,  gr.  j,  or 
morphin  sulphate  given  in  doses  of  gr.  -jlg  to  -^,  depending  upon  the 
age  of  the  patient,  a  short  time  before  the  tube  is  removed,  is  of  great 
value  in  quieting  the  patient  and  doing  away  with  the  subsequent 
spasm.  This  may  be  repeated,  if  necessary,  after  the  tube  is  removed. 
If  dyspnea  shows  a  tendency  to  recur,  due,  as  a  rule,  to  spasm  of  the 
glottis,  poultices,  hot  baths,  and  steaming,  especially  if  the  latter  can 
be  performed  in  a  steam  room,  may  be  employed.  In  older  children 
attempts  at  quieting  them — amusements,  etc. — are  of  value. 


IS  TRACHEOTOMY  OR  INTUBATION  THE  OPERATION  OF 

ELECTION? 

In  the  pre-antitoxin  days  the  difference  in  the  mortality  from  the 
two  operations  was  not  very  great,  but  was  undoubtedly  slightly  in 
favor  of  intubation.  The  statistics  of  the  latter  operation  in  this 
country  were  more  favorable,  as  a  rule,  than  those  collected  in  Europe. 
Some  American  operators  were  able  to  show  far  better  results  with 
intubation  than  have  ever  been  achieved  with  the  older  operation. 

Even  if  it  be  granted  that  there  is  little  cUfference  in  the  mortality 
of  the  two  operations,  the  advantages  of  intubation  over  trache- 
otomy, even  without  antitoxin,  are  sufficiently  obvious : 

1.  It  is  bloodless  and  much  less  terrifjdng,  and  therefore  permitted 
by  parents  and  relatives  who  would  refuse  to  grant  permission  for  the 
cutting  operation. 

2.  No  anesthetic  or  trained  assistants  are  required. 

3.  The  operation  requires  no  preparation  for  its  performance  and 
is  over  in  a  few  seconds. 

4.  The  after-care  of  the  intubated  patient  is  far  less  troublesome 
than  that  of  the  tracheotomized.     One  nurse  can  attend  to  three  or 
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Casselberry's  position  for  feeding  intubated  cases. 
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four  of  the  former,  while  one  of  the  latter  will  require  the  entire  service 
of  one  nurse. 

With  the  use  of  antitoxin,  intubation  has  become  so  much  more 
general  that  it  is  difficult  to  compare  the  mortality  of  the  two  opera- 
tions. In  brief,  it  may  be  stated  that  with  the  early  use  of  sufficient 
doses  of  antitoxin,  repeated  if  necessary,  the  latest  statistics  show  that 
intubation  has  but  little  influence  in  increasing  the  very  low  mortality 
now  reported  in  laryngeal  diphtheria.  For  example,  Waxham  has 
lately  reported  40  intubated  cases  with  a  rfiortality  of  5%.  Other 
operators  have  given  a  similar  number  with  no  deaths  (Fischer). 

These  reports  are  much  more  favorable  than  the  earlier  returns  of 
cases  intubated  and  treated  with  serum  (see  Antitoxin),  and  are  un- 
doubtedly due  to  better  serum,  given  in  larger  doses  and  repeated  as 
often  as  necessary.  Little  is  to  be  said  in  favor  of  the  judgment  of  the 
physician  who  to-day  will  perform  the  cutting  operation  from  choice  to 
tide  over  an  emergency  often  of  a  few  hours'  duration. 

Every  educated  physician,  be  he  general  practitioner  or  children's 
speciahst,  and  especially  one  who  lives  far  from  cities,  where  help  may 
not  be  obtained,  should  be  familiar  with  the  performance  of  intu- 
bation. 
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INTRODUCTION. 


The  acute  exanthemata  belong  to  the  acute  infectious  diseases, 
and  in  particular  to  that  group  in  which  the  poison  is  generated  within 
the  human  body.  The  latter  is  its  sole  breeding-place,  alone  furnish- 
ing the  medium  necessary  to  the  development  of  that  certain  some- 
thing which  acts  as  the  cause  of  the  disease. 

Of  the  nature  of  the  disease  agents  which  give  rise  to  the  acute 
exanthemata  we  have  no  positive  knowledge.  Since  the  methods 
which  serve  for  the  demonstration  of  pathogenic  microbes  fail  us  here, 
we  are  justified  in  concluding  that  we  have  to  deal  with  something  of 
a  different  nature.  We  have  no  ground,  however,  for  assuming  that 
this  different  something  is  not  a  living  organism,  since  every  argument 
favorable  to  a  belief  in  a  contagium  viviim  as  the  cause  of  infectious 
diseases  in  general  applies  in  full  force  to  the  acute  exanthemata.  We 
may  assert,  therefore,  with  every  likelihood  of  being  correct,  that  the 
discovery  of  the  specific  micro-organisms  of  the  infectious  diseases 
has  been  delayed  thus  far  only  by  the  insufficiency  of  our  methods  of 
examination.     The  following  points  have  been  definitely  established: 

1.  The  disease-poisons  of  the  acute  exanthemata  are  transmitted 
from  one  indi\ddual  to  another ;  direct  introduction  into  the  body  by 
means  of  inoculation  is  unnecessary,  the  contagium  appearing,  as  a 
rule,  to  be  conveyed  through  the  air.  This  covers,  in  general  terms, 
our  positive  knowledge,  and  suffices  to  establish  the  fact  of  contagi- 
ousness. The  first  part  of  the  proposition  expresses,  indeed,  only  the 
conclusions  naturally  to  be  drawn  from  the  statements  made  above: 
if  the  poison  can  develop  only  within  the  human  body,  it  must  neces- 
sarily be  derived  from  the  same  source. 

2.  Almost  every  individual  is  susceptible  to  certain  of  the  acute 
exanthemata  (measles,  smallpox),  while  to  others  (scarlatina,  vari- 
cella) not  every  one  is  susceptible. 

3.  An  individual  who  has  recovered  from  one  of  the  acute  exan- 
themata is  not,  as  a  rule,  subject  to  a  second  attack  of  the  same  dis- 
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ease,  but  is  not  thereby  protected  from  the  other  members    of  the 
group. 

4.  The  acute  exanthemata  usually  make  their  appearance  on  an 
extensi-\'e  scale,  any  one  of  them  prevailing  endemicalh^  or  even  epi- 
demicall5\ 

Although  its  accuracy  is  less  well  estabhshed,  there  is  some  basis 
for  the  following  proposition : 

5.  The  study  of  the  data  placed  at  our  disposal,  covering  large 
areas  of  country  and  long  periods  of  time,  makes  it  appear  possible 
that,  in  respect  to  both  the  increase  and  the  diminution  of  the  number 
of  cases  of  acute  exanthemata,  the  group  is  affected  as  a  whole.  In 
other  words,  the  acute  exanthemata  come  together  and  go  together. 

In  addition  to  this  question,  there  are  others  which  call  for  discus- 
sion, and  first  of  all  the  following :  Do  the  several  forms  of  acute  ex- 
anthemata which  we  now  recognize  really  represent  separate  entities? 

This  can  be  considered  from  two  different  points  of  view : 

1.  Is  there  but  one  primary  disease,  appearing  in  varying  form; 
is  the  disease  agent  really  a  unit  which  has  simply  undergone  modifi- 
cation, like  the  plasmocUum  in  the  different  forms  of  malaria? 

2.  Or,  are  the  separate  diseases,  as  we  regard  them,  rather  made 
up  of  several  varieties,  which,  from  an  etiologic  standpoint,  should 
really  be  differentiated?  The  latter  possibihty  should  not  be  lightly 
put  aside.  Not  many  years  have  gone  by  since  varicella  began  to  be 
distinguished  from  variola. 

Let  us  see  how  far  these  questions  can  be  answered. 

Historical  Considerations. — The  apparently  natural  division  of 
the  acute  exanthemata  into  separate  diseases  was  really  not  accom- 
plished until  late  in  their  liistory.  One  would  imagine  that  smallpox, 
at  least,  with  its  striking  eruption,  could  hardly  have  been  overlooked. 
But  not  so — a  point  which  Haeser*  explains  as  follows:  Greek  physi- 
cians laid  most  weight  on  general  symptoms,  on  the  character  of  the 
fever,  and  paid  comparatively  little  attention  to  local  manifestations. 
Least  of  all  cUd  it  occur  to  them  to  regard  the  form  of  the  eruption  as 
the  guide  to  the  differentiation  of  the  fevers.  Haeser  observes,  more- 
over, that  the  larger  part  of  Greek  medical  literature  was  lost  very 
early,  and  that  "the  silence  of  those  writers  who  have  been  preserved 
to  us  is  therefore  of  comparatively  small  moment." 

It  should  also  be  remembered  that  we  are  ignorant  of  the  exact 
significance  of  the  technical  terms  used  in  describing  the  external 

*  "  Lehrbuch  der  G*schichte  cler  Medicin  und  der  epidemischen  Krankheiten," 
Jena,  1882,  Fischer,  3d  ed.,  p.  24. 
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characteristics  of  the  disease,  the  skin  eruptions,  although  it  may  have 
been  perfectly  clear  to  the  contemporaries  of  the  writers.  Tliis  applies 
to  the  Arabian  records  even  more  than  to  the  Greek.  AVe  are  obliged, 
therefore,  to  depend  on  descriptions  of  s^'mptoms  written  only  in  part 
by  physicians,  perhaps  cliiefly  by  laymen.  Thus,  while  in  the  case 
of  all  plagues  of  which  we  ha^'e  an  account  we  find  the  general  ph3'S- 
ical  concUtion  vi^-idly  pictured  in  the  form  of  a  severe  intoxication, 
the  technical  terms  which  are  interspersed  are  "  Grceca,  non  leguntiir." 

To  exemplify  this  in  detail  would  take  up  too  much  space.  The 
reader  to  whom  the  subject  is  of  special  interest  is  referred  to  Haeser 
for  the  accounts  which  he  has  compiled  of  the  pest  of  Antonius  and  to 
the  T\Titings  of  no  less  an  authority  than  Galen,  who  described  it  from 
personal  observation.  I  will,  however,  give  one  quotation,  which  will 
serve  to  show  at  the  same  time  that  the  researches  in  this  direction 
have  not  always  been  conducted  "^nth  the  requisite  degree  of  critical 
analysis.* 

The  most  ancient  of  the  records  which  is  supposed  to  prove  beyond 
a  doubt  the  appearance  of  smallpox  in  the  sixth  century  is  found  in 
the  Koran,  in  the  105th  Sure.  As  translated  by  Ullmann,!  it  reads  as 
follows:  "Hast  thou,  then,  not  seen  how  thy  Lord  hath  dealt  "uith  the 
leaders  of  the  elephants?  Did  he  not  lead  astray  their  treacherous 
cunning  and  send  a  flock  of  birds  against  them  which  threw  down  on 
them  stones  of  baked  clay,  maldng  them  to  look  like  leaves  destroyed 
by  caterpillars?"  This  is  said  to  refer  to  events  in  the  so-called  elephant 
war  (about  570  a.  d.),  which  was  waged  between  the  Christian  rider  of 
Yemen,  Abraha  Ebn  Al'Saba,  and  the  Koreisch  tribe  which  guarded 
the  Kaaba.  Abraha  had  built  a  magnificent  church  in  order  to  deter 
the  Arabs  from  making  pilgrimages  to  Mecca,  and  as  the  effects  of  such 
rivalr}'  grew  apparent,  the  Koreischites  caused  the  church  to  be  destroyed 
by  an  emissary,  an  act  which  brought  on  war.  But  Allah  helped  his 
own;  Abraha's  elephants — he  had  set  out  with  thirteen  of  these — refused 
to  go  any  further,  the  birds  appeared,  and  a  great  flood  arose.  Ever\-- 
thing,  it  would  seem,  that  belongs  to  the  suitable  punishment  of  un- 
believers by  the  Almighty. 

Learned  Arabic  writers  who  lived  more  than  two  hundred  years  later 
further  embellish  the  tale.  El  Wagidi  (about  800  a.  d.)  writes  thus: 
"  Then  the  birds  came  from  the  sea  in  flocks;  each  bird  had  three  stones, 
two  in  his  claws,  and  one  in  his  beak;  they  threw  the  stones  upon  them 
[the  enemy's  soldiers].  Everytliing  which  was  hit  was  crushed  and 
became  covered  with  sores  (or  callosities).  In  this  manner  first  api^eared 
Elgedii  and  Elhassba  and  the  bitter  herbs  (shrubs)." 

Ben  Hischam,  at  a  slightly  later  period,  has  eren  more  to  relate. 
He  says  that  the  birds  resembled  swallows  and  "belesan"  (what  these 
were  is  uncertain),  and  that  the  stones  were  like  both  "himmis"  (ciceres) 
and  "a'das"  (lens).  Then  as  to  the  flight:  "Then  they  departed  in  all 
haste,  dropping  down  on  their  way  and  dying  at  every  drinking-place. 
And  Abraha  was  siruck  on  his  body;   then  they  took  him  with  them, 

*  See  Haeser,  loc.  cit.,  pp.  59  et  seq. 

t  "The  Koran,"  Bielefeld,  Yelhagen  &  Klasing,  1853,  3d  ed.,  pp.  544,  545. 
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one  of  his  members  falling  off  after  the  other ;  and  whenever  one  fell  off, 
there  appeared  at  that  place  an  issue  containing  blood  and  corruption. 
Thus  they  came  with  him  at  last  to  (the  capital)  Ssana;  he  was  as  the 
young  of  a  bird,  yet  he  did  not  die  until  his  breast  had  dropped  from 
his  heart.  Ibn  Ishay  says  that  he  has  heard  from  Jaqob  ben  O'tba,  to 
whom  it  was  told,  that  the  Hassba  and  the  Gedri  first  showed  themselves 
in  this  3' ear  in  Arabia." 

At  the  utmost,  we  can  conclude  from  this  only  that  at  the  time  the 
commentators  wrote  the  diseases  called  Gedri  and  Hassba  were  known 
to  them.  This  is  very  possible,  since  the  writings  of  Rhazes,  who  lived 
but  a  little  later  (born  about  850),  contain  descriptions  of  the  "  Dschdry " 
which  give  us  good  reason  to  believe  that  the  term  denotes  smallpox. 
What  he  means  by  "  Hasbah,"  however,  is  not  at  all  clear — certainly 
not  alone  our  "  morbilli,"  as  the  accepted  translation  of  the  word  would 
imply. 

I  will,  however,  refrain  from  closer  criticism,  observing  only  that  the 
identification  of  the  disease  or  its  sequel  to  which  the  chief  sinner,  Abraha, 
finally  succumbed  with  smallpox  is  surely  a  very  forced  one.  The 
ending  of  the  quotation  also  serves  to  recall  quite  vividly  the  well-known 
song  about  China,  in  which  land,  it  is  true,  the  singer  himself  had  never 
been. 

To  sum  up:  We  find  that  the  acute  exanthemata  were  distin- 
guished as  separate  diseases,  or  at  least  described  as  such,  as  follows :: 

Smallpox,  certainly  in  the  first  thousand  years  of  our  chronology.. 
Whether  it  was  known,  long  before,  to  the  Indians  and  Chinese  is  a. 
matter  of  dispute.* 

Varicella,  in  the  second  half  of  the  eighteenth  century;  not  gener- 
ally recognized  until  our  time. 

Measles  and  scarlatina  appear  to  be  older  diseases,  but  were  not 
distinguished  from  each  other.  Although  the  characteristics  of 
scarlatina  were  recognized  and  described  as  early  as  the  middle  of  the 
seventeenth  century,  it  was  not  until  long  afterward  that  this  knowl- 
edge became  common  property  among  physicians. 

The  facts  concerning  r5theln  are  not  even  yet  fully  understood. 

In  view  of  these  points,  it  has  seemed  to  me  wise  to  formulate  the 
statement  made  above,  under  5,  wdth  considerable  reserve ;  the  period 
devoted  to  accurate  observation  has  as  yet  been  too  short  to  admit 
of  greater  positiveness. 

It  is,  however,  easy  to  understand  how  Haeser,t  looking  at  the 
subject  chiefly  from  the  standpoint  of  historical  pathology,  should, 
in  his  younger  years, — he  did  not  refer  to  it  later, — while  still  under 

*  See  Haeser,  loc.  cit.;  Hirsch,  "  Handbuch  der  historisch-geographischen  Pathol- 
ogie,"  Stuttgart,  Enke,  1881,  2d  ed.,  vol.  i,  p.  88. 

t "  Historisch-pathologische  Untersuchungen,"  Dresden  and  Leipsic,  Gerhard 
Fleischer,  1839,  vol.  i,  pp.  92  et  seq. 
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the  spell  of  the  methods  of  thought  pecuhar  to  the  school  of  natural 
philosophy,  have  given  expression  to  opinions  which  to  us  seem 
rather  strange.  He  speaks  of  a  primary  exanthema,  nearly  resembling 
smallpox,  in  which  all  later  types  were  included. 

The  accuracy  of  the  current  belief  should  not  be  entirely  taken 
for  granted;  we  cannot  even  state,  unconditionally,  that  it  is  well 
grounded. 

For  what,  now,  does  clinical  experience  go  to  prove? 

Here,  again,  we  must  examine  the  facts  separately.  First,  in 
respect  to  the  time  intervening  between  the  introduction  of  the  cause 
of  the  disease  into  the  body  and  the  earliest  e\ddences  of  its  activity 
— the  incubation  period  proper.  Next,  we  have  to  consider  the  time 
di^-iding  the  appearance  of  the  first  symptoms''  (the  invasion)  from 
the  outbreak  of  the  eruption.  It  must  be  admitted  that  if  these 
periods  were  of  uniform  length  in  case  of  each  separate  acute  ex- 
anthema, and  of  different  lengths  in  case  of  the  different  ones,  there 
would  be  more  definite  .  reason  for  di^dding  them  into  individual 
diseases.  We  should  then  be  able  to  cite  the  different  duration  of 
the  period  of  fetal  fife  in  different  animals  as  analogous  facts,  but  as 
matters  stand,  this  argument  does  not  carry  us  far. 

It  must  be  taken  into  consideration  that  two  factors  are  involved, 
the  germ  of  the  disease  and  the  body  on  which  it  acts;  that  the 
Adrulence  of  the  former  varies  in  degree  as  does  the  power  of  resistance 
of  the  latter.  Since  the  conditions  controlling  the  development  of 
the  germ  are  never  absolutely  the  same  in  any  two  cases,  the  period 
necessary  for  such  development  may  also  be  subject  to  variations. 
Clinical  experience  does  not  justify  us  in  disregarding  this  theory; 
on  the  contrary,  it  has  been  proved  correct  in  respect  to  the  trans- 
mission of  certain  germs. 

Kdbner,*  for  example,  has  shown  that  by  thinning  chancrous  pus 
used  for  inoculation  the  regular  incubation  period  of  three  days  can  be 
extended  two  days  longer.     I  have  had  similar  results. f 

In  such  cases  a  change  undoubtedly  takes  place  in  the  infectious 
agent  itself;  the  diminished  number  of  germs  inoculated  furnishes  the 
readiest  explanation. 

In  vaccination  J    a   different   phenomenon   has   so   frequently  been 

*  "  Klinische  und  experimentelle  Mittheillung  aus  der  Dermatologie  und  Syph- 
ilidologie,"  Erlangen,  Enke,  1864,  pp.  85  et  seq. 

t  "  Zur  Lehre  von  der  Incubationszeit  des  nicht  inficierenden  Genitalgeschwiirs," 
Deutsches  Archiv  fur  klinische  Medicin,  vol.  i,  p.  341. 

X  Compare  Bohn,  "Handbuch  der  Vaccination,"  Leipsic,  Vogel,  1875,  pp.  161  et 
seq.  L.  Pfeiffer,  "Die  Impfung";  in  Gerhardt's  "Handbuch  der  Kinderkrank- 
heiten,"  Tiibingen,  Laupp,  1887,  vol.  i,  p.  611. 
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observed — namelj^  an  early  development  of  the  pustules  in  warm  weather 
and  a  retarded  development  in  cold  weather — that  we  have  to  concede 
a  certain  degree  of  dependence  on  this  entirely  external  factor. 

In  the  instances  just  referred  to,  we  are  dealing  with  incubation 
periods  the  exact  duration  of  which  is  well  established.  We  cannot 
arrive  at  such  positive  conclusions  when  the  transmission  of  the 
disease  germs  takes  place  in  the  ordinary  manner.  Nevertheless, 
the  sum  of  the  observations  based  on  actual  clinical  experience 
warrants  the  statement  that  the  incubation  period  of  the  acute 
exanthemata  is  subject  to  considerable  variation.  In  smallpox, 
while  it  undoubtedly  fluctuates  between  ten  and  thirteen  days,  it 
can  probably  be  shortened  to  five  or  extended  to  fourteen  days.  In 
scarlatina  the  extreme  limits  are  twenty-four  hours  and  twenty-eight 
days.  In  measles  alone  is  the  period,  as  a  rule,  more  definitely 
regulated. 

The  time  elapsing  between  the  invasion  and  the  outbreak  of  the 
eruption  is  also  decidedly  variable.  For  our  present  purpose  it  is 
important  to  note  that  in  the  severe  form  of  variola,  the  confluent 
variety,  the  eruption  appears  by  the  third  day  at  the  latest,  while  in 
the  lighter  forms  it  may  be  delaj^ecl  until  the  sixth  day.  The  facts 
are  similar  in  respect  to  the  other  acute  exanthemata.  Taking 
everything  into  consideration,  it  is  evident  that,  from  a  critical 
standpoint,  the  phenomena  connected  with  the  period  of  incubation 
fail  to  aid  us  in  drawing  any  conclusion  as  to  the  common  or  individual 
nature  of  the  acute  exanthemata.  Still  less  light  is  thrown  on  the 
subject  by  the  length  of  the  period  between  the  invasion  and  the 
appearance  of  the  eruption. 

Anatomically,  it  is  of  interest  to  note  that  the  skin  lesion  in  all 
the  acute  exanthemata  is  an  inflammatory  one,  although  it  is  mani- 
fested, it  is  true,  in  very  difTerent  forms.*  In  some  instances  it  covers 
large  areas  of  the  entire  body;  in  others,  it  is  more  circumscribed; 
it  may  be  entirely  superficial  or  penetrate  deeply  into  the  skin. 
Regarded  from  a  purel}^  anatomic  standpoint,  smallpox  and  measles 
show  no  wider  difference  than  a  furuncle  and  erysipelas,  which,  as  we 
know,  are  caused  by  the  same  organism. 

Careful  histologic  examination  may  possibl)^  succeed  in  separating 
measles  from  scarlatina,  and  it  can  doubtless  enable  us  to  distinguish 
these  two  diseases  from  smallpox;  no  such  difference  can  be  clemon- 

*  Compare  Unna  ("  Die  Histopathologie  der  Hautkrankheiten,"  Berlin,  Hirsch- 
wald,  1894,  pp.  623  et  seq.),  who  regards  the  tissue  changes  in  the  skin  as  essentially 
the  same  in  all  the  acute  exanthemata,  differing  only  in  degree. 
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strated,  however,  between  variola  and  varicella.  Positive  conclu- 
sions are  thus  denied  us  even  here. 

What  do  we  learn  from  observation  of  the  patient  himself  ? 

In  this  connection  we  must  consider  the  skin  lesion  separately  from 
the  other  symptoms  of  infection. 

The  manner  of  invasion  is  in  itself  of  importance,  as  shown  in  the 
sudden,  violent  onset  with  rapid  rise  of  temperature  characteristic  of 
scarlatina  and  smallpox,  and  the  m°ore  gradual  onset  of  measles.  The 
accompanying  symptoms  are  each  more  striking — the  angina  in  scar- 
latina; the  pains  in  the  back  and  the  sweats  in  smallpox;  the  coryza, 
conjunctivitis,  and  occasional  bronchitis  of  measles.  In  a  "typical" 
case,  not  only  the  form  of  the  eruption  and  its  manner  of  spreading, 
but  also  the  general  course  of  the  disease  and  the  development  of 
further  local  symptoms,  give  it  a  distinctly  individual  character.  The 
same  may  be  said  of  the  sequels.  That  something  peculiar  to  itself  is 
really  present  in  each  variety  of  acute  exanthema  cannot  be  ques- 
tioned. This  does  not  necessarily  prove,  however,  that  the  causative 
agent  of  the  disease  is  a  different  one  in  each  case ;  that  is,  distinctly 
different  in  its  fundamental  nature,  as,  for  instance,  the  plasmodium 
of  malaria  and  the  tubercle  bacillus.  How  little  the  lesion  of  acute 
osteomyelitis  resembles  that  of  erysipelas  or  septic  endocarditis!  how 
cUfferent  are  the  pictures  presented  by  lupus,  caries  of.  the  vertebrae, 
and  acute  miliary  tuberculosis !  Yet  in  both  instances  we  have  to  deal 
with  a  common  germ  of  infection. 

Such  reflections  as  these  should  tend  to  make  us  cautious,  and  dis- 
incHned  to  base  positive  conclusions  as  to  the  origin  of  a  disease  on  the 
form  of  its  manifestations,  and  should,  in  my  opinion,  have  greater 
weight  with  us  than  certain  other  facts  which  I  shall  cite,  the  signifi- 
cance of  which,  in  this  connection,  is  very  questionable,  or  at  least  dis- 
tinctly limited.  I  refer  to  the  following :  The  onset  of  the  disease  does 
not  always  indicate  the  character  of  its  development.  Scarlatina  and 
smallpox  may  set  in  less  violently  than  usual,  while  measles  may  begin 
with  great  severity.  Scarlatina  may  be  ushered  in  by  the  catarrhal 
inflammation  of  the  mucous  membranes  which  we  meet  with  in  the 
first  stage  of  measles,  and  measles  may  commence  with  angina.  The 
form  of  the  eruption,  too,  may  not  be  well  marked;  that  of  measles 
sometimes  simulates  scarlatina,  and  ^dce  versa.  Scarlatina  is  occa- 
sionally complicated  by  severe  bronchitis,  and  measles  may  be  followed 
by  nephritis. 

All  this  appears  more  important  than  it  really  is.  Comparing  the 
phenomena  in  question  with  those  observed  in  connection  with  other 
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infectious  diseases,  as  is  perfect!}^  legitimate,  we  find  that  too  much 
weight  should  not  be  laid  on  the  character  of  the  invasion ;  one  form  of 
typhoid  fever  is  ushered  in  by  chills  and  high  fever,  while  the  sudden 
onset  supposedly  characteristic  of  lobar  pneumonia  is  not  infrequently 
absent.  The  local  symptoms,  too,  compel  attention.  Cases  of  ty- 
phoid fever  without  diarrhea,  with  only  slight  intestinal  lesions,  and 
accompanied  by  a  severe  bronchitis  may  closely  simulate  typhus,  the 
form  of  the  eruption  not  being  always  a  decisive  factor  in  the  diagno- 
sis. The  theory  of  the  specific  nature  of  these  two  infections,  which 
the  identification  of  the  typhoid  bacillus  confirmed,  was  not  generally 
accepted,  on  the  evidence  of  clinical  and  anatomic  studies,  until  after 
the  middle  of  the  nineteenth  century.  Even  such  men  as  Griesinger,* 
Murchison,  and  Tweedie  formerly  held  the  single  origin  theory  to  be 
probably  the  correct  one.  But  to  pursue  the  subject  still  further — I 
repeat  that  a  mild  catarrhal  inflammation  of  conjunctivae  and  nasal 
and  respiratory  passages  is  no  more  infrequently  met  with  at  the  very 
onset  of  scarlatina  than  is  a  sore  throat  in  measles ;  the  local  inflamma- 
tion, therefore,  needs  only  to  be  heightened  at  one  point  and  dimin- 
ished at  another  in  order  to  make  the  local  symptoms  characteristic  of 
scarlatina  appear  predominant  in  a  case  of  measles,  and  those  apper- 
taining to  measles  a  no  less  striking  feature  of  scarlatina.  Similar 
phenomena  can  be  observed  in  connection  with  the  eruption.  Ana- 
tomically speaking,  the  lesion  consists  in  all  cases  simply  of  a  derma- 
titis, which,  it  is  true,  is  usually  characteristic  of  the  special  disease  in 
question,  both  in  respect  to  distribution  and  severity.  The  modifica- 
tions met  with,  however,  are  so  well  marked  as  to  have  called  forth 
descriptions  of  peculiar  forms  of  the  eruption  observed  in  each  separate 
one  of  the  acute  exanthemata,  quite  apart  from  ''anomalies"  in  the 
strict  sense  of  the  word.  We  find,  also,  that  the  course  of  other  infec- 
tious diseases,  having  nothing  whatever  in  common  with  those  under 
discussion,  is  sometimes  marked  by  similar  eruptions.  A  severe  case 
of  sepsis  is  reported  by  von  Leubef  to  have  even  presented  the  picture 
of  hemorrhagic  smallpox.  Eruptions  resembling  that  of  measles,  or 
even  of  scarlatina,  are  not  infrequently  seen  in  septic  diseases,  but 
involve,  as  a  rule,  only  limited  areas  of  the  skin.  We  know,  too,  that 
certain  inflammatory  affections  of  the  skin,  due  to  the  action  of  a  com- 
mon poison,  may  differ  widely  in  appearance,  even  resembling,  indeed, 

*  "  Inf ectionskrankheiten  " ;  see  Virchow's  "  Handbuch  der  speciellen  Pathologie 
und  Therapie,"  Erlangen,  Enke,  1864,  vol.  iv,  Pt.  2,  2d  ed.,  p.  113. 

t  "  Ztir  Diagnose  der  spontanen  Septicopyamie,"  Deutsches  Archiv  fiir  klinische 
Medicin,  vol.  xxii,  pp.  225  et  seq. 
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the  eruptions  of  the  acute  exanthemata.  Still  less  meaning  can  be 
attached  to  the  organic  inflammations  which  occur  during  the  course 
of  the  acute  exanthemata  or  in  the  form  of  sequels,  for  there  is  always 
a  possibility  that  a  new  disease  germ  is  at  work ;  that  we  have  to  deal, 
in  other  words,  with  a  secondary  infection.  Neither  is  our  knowledge 
as  to  the  relation  existing  between  the  primary  disease  and  its  so- 
called  "  sequels  "  at  all  satisfactory;  in  what  manner  nephritis  depends 
on  the  scarlatinal  infection,  for  instance,  is  not  at  all  clear.  Some 
epidemics,  as  we  know,  are  marked  by  an  almost  entire  absence  of  this 
complication,  while  of  others  it  is  a  nearly  constant  feature,  a  pecu- 
harity  which  bears  no  relation  to  the  general  character  of  the  epidemic, 
to  its  severity  or  mildness. 

The  argmiient  against  the  common  origin  of  the  acute  exanthe- 
mata is  best  supported  by  the  fact  already  stated  above — namely, 
an  indi^ddual  who  has  recovered  from  one  of  the  acute  exanthemata 
is,  as  a  rule,  not  subject  to  another  attack  of  the  same  disease,  but 
is  not  thereby  protected  from  the  other  members  of  the  gi'oup. 

The  first  part  of  this  proposition  deals  with  a  rule  which  is  not  with- 
out its  exceptions — repeated  attacks  do  occasionally  occur  in  connec- 
tion with  any  one  of  the  acute  exanthemata.  It  is  definitely  known, 
on  the  other  hand,  that  an  attack  of  measles  confers  no  immunity 
against  scarlatina  or  smallpox,  or  vice  versa.  It  is  no  less  a  fact,  how- 
ever, that  vaccine  prevents  the  development  of  the  variola  poison  just 
as  efficiently  as  an  attack  of  the  disease  itself.  Here  the  agent  is  sup- 
posed to  be  the  same  in  both  cases,  ha^dng  lost,  in  the  former,  the 
greater  part  of  its  virulence  as  a  result  of  its  passage  through  the  body 
of  a  lower  animal,  but  retaining  its  original  characteristics.*  That 
such  a  modification  may  take  place  is  shown  b}^  bacteriologic  investi- 
gations as  to  the  comparative  virulence  of  pathogenic  bacteria  when 
cultivated  on  different  media,  some  more,  some  less  favorable  to 
their  development,  the  changes  thus  effected  being  very  extensive. 
The  case  of  vaccine  and  variola,  however,  is  not  quite  covered  b}?^  these 
experiments.  Xon-^drulent  pathogenic  bacteria  can  be  restored  to 
full  power  b}'  appropriate  culture-media;  if  a  cow,  though,  be  inocu- 
lated with  variola  poison  from  a  human  being,  it  will  develop  vaccinia, 
but  this  can  never  be  re-transformed  to  variola,  even  if  cultivated  in 
many  successive  human  subjects.  Nevertheless,  it  is  hardty  possible 
to  disclaim  the  theory  of   a    common  origin  of   the  two  diseases,! 

*  Compare  Bohn,  he.  cit.,  pp.  114  et  seq.;  L.  Pfeiffer,  loc.  cit.,  p.  606. 
t  If  the  recent  researches  of  L.  Pfeiffer  ("  Behandbang  und  Prophylaxe  der  Blat- 
tern,"  in  Pentzoldt  und  Stintzing's  "Handbuch  der  speciellen  Therapie  innerer 
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although  we  are  quite  in  the  dark  as  to  how  the  change  is  wrought  in 
the  animal  bod}',  or  how  it  comes  that  the  infectious  agent,  thus  trans- 
formed, retains  its  new  character  when  re-planted  in  the  human  bod}^, 
without  relapsing.  Aside  from  this  uncertainty,  however,  the  above 
facts  can  be  said  to  point  to  the  following  conclusion :  A  specified  dis- 
ease will  protect  against  itself.  Therefore,  since  no  single  one  of  the 
acute  exanthemata  gives  immunity  against  any  one  of  the  others,  it  is 
probable  that  each  is  caused  by  its  own  specific  agent  of  infection. 
Even  though  we  must  admit  from  the  facts  presented  abo^^e  that  the 
separate  links  in  the  chain  of  evidence  are  not  all  as  strong  as  they 
should  be,  still,  taking  the  whole  sum  of  proof  into  consideration,  the 
generally  accepted  behef  of  the  present  time  would  seem  to  be  well- 
supported:  viz.,  Measles,  scarlatina,  smallpox,  and  varicella  are  dis- 
tinct diseases;  they  cannot  he  traced  to  a  common  source,  and  do  not  repre- 
sent merely  offshoots,  variously  modified,  from  one  and  the  same  root. 

The  deductions  concerning  rotheln  will  be  referred  to  later. 

It  is  conceivable  that,  in  the  light  of  new  facts,  these  views  maj^  be 
disproved;  we  cannot  speak  with  absolute  certainty  until  the  organ- 
isms responsible  for  the  diseases  in  question  become  known  to  us. 
Future  scientists  may  even  have  to  reckon  with  the  teachings  of  Dar- 
win, since  a  law  embracing  all  living  matter  would  naturally  apply  also 
to  microscopic  organisms.  For  the  present,  however,  we  should  re- 
frain from  such  speculations,  which  are  of  no  more  practical  value  than 
a  philosopher's  dream. 

Another  important  question  concerns  the  possibility  of  the  simul- 
taneous appearance  of  two  or  more  of  the  acute  exanthemata  in  the 
same  individual. 

No  arguments  are  called  for  as  to  a  similar  possibility  in  case  of 
acute  infectious  diseases  in  general,  this  having  been  already  defin- 
itely established.  Since  bacteriologic  research  can  thus  be  drawn  on 
in  support  of  our  position,  we  are  justified  in  rejecting  the  following 
assertion  of  Franz  Mayr*:  "A  simultaneous  outbreak  of  scarlatina 
and  measles  or  scarlatina  and  smallpox  in  the  same  individual  does 
not  coincide  with  our  conception  of  a  disease  as  originating  in  a  spe- 
cific infection  of  the  blood. "  This  predetermined  theoretic  conclusion 
of  Mayr's  seems  to  have  taken  firm  root  in  his  mind,  for  at  the  time 

Krankheiten,"  Jena,  Fischer,  1894,  vol.  i,  pp.  218  et  seq.)  prove  conclusive,  the  iden- 
tity of  the  organism  — a  flagellate  ameba — producing  variola  and  vaccinia  will  have 
been  demonstrated. 

*See  Hebra's  "  Hautkrankheiten,"  Virchow's  "  Handbuch  der  speciellen  Patholo- 
gie  und  Therapie,"  Erlangen,  Enke,  1860,  vol.  iii,  Pt.  1,  p.  119. 
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he  wTote  there  was  evidence  enough  against  it.  Such  observers  as 
Barthez  and  RilHet  could  hardly  be  discredited  bj^  statements  hke  the 
following:  "The  medical  curiosities  cited  by  certain  writers  are  proba- 
bly to  be  referred  to  smallpox  in  connection  with  an  antecedent 
erythema,  or  to  a  scarlatina  variegata."  Counter-arguments  soon  ap- 
peared, however,  and  to  follow  up  the  subject  Mayr  himself  came  on 
from  Vienna.  L.  Fleischmann*  showed  that  Mayr  saw  more  than  one 
patient  suffering  from  measles  and  scarlatina  at  the  same  time,  and 
that  his  explanation  of  the  symptoms  was  untenable.  There  is  one 
statement  made  by  Mayr  himself,  not  cited  by  Fleischmann,  which, 
it  seems  to  me,  can  hardly  admit  of  more  than  one  interpretation.  It 
runs  as  follows :  Inflammatory  diseases  and  typhoid  fever  confer  im- 
munity only  during  their  course,  convalescents  being  open  to  at- 
tack the  same  as  other  individuals;  in  respect  to  the  acute  exanthe- 
mata, smallpox  and  scarlatina,  the  case  is  peculiar;  it  is  possible  for 
either  to  make  its  appearance  during  an  attack  of  measles  before 
desquamation  begins. f  Fleischmann  adds  a  number  of  illustrative 
cases. 

The  statements  of  a  large  number  of  reliable  physicians  serve  to 
prove  beyond  a  doubt  that  at  least  any  two  of  the  acute  exanthemata 
can  attack  the  same  individual  simultaneously.  It  is,  of  course,  possi- 
ble that  three  of  them  can  thus  appear,  but  I  am  not  aware  of  any 
reported  instance  of  such  a  combination,  j  In  order  not  to  encroach 
too  far  on  the  territor}"  belonging  to  the  discussion  of  smallpox,  I  wiU 
confine  myself  to  the  other  members  of  the  group,  giving  in  brief  form 
the  histories  of  a  few  cases. 

Case  1. — Scarlatina  complicated  three  days  after  the  appearance  of  the 
eruption  by  the  development  of  measles. I 

Family  with  three  children:  one  of  these  developed  scarlet  fever  at 
the  beginning  of  May,  1876.  The  other  two  were  removed  at  once  to 
their  grandmother's  apartments  in  the  same  building.  One  of  them  was 
taken  sick  with  measles  while  the  scarlatina  of  the  first  child  was  at  its 
height,  the  measles  running  a  normal  course.  The  third  child,  a  boy, 
three  years  of  age,  was  attacked  on  May  21st  by  high  fever,  accompanied 

*  "  Ueber  die  Gleichzeitigkeit  zweier  acuten  Exantheme  nach  neueren  Beobach- 
tungen,"  Archiv  fur  Dermatologie  und  Syphilis,  4th  year,  pp.  223  et  seq. 

t  Zeitschrift  der  k.  k.  Gesellschaft  der  Aerzte  in  Wien,  1852,  8th  year,  p.  15. 

t  A  case  has  quite  recently  been  published  which  is  to  a  certain  extent  relevant: 
scarlatina,  varicella,  and  measles  were  developed  in  rapid  succession,  not,  however, 
simultaneous^.  (Th.  Hase,  "  Ein  Beitrag  zur  Statistik  der  Erkrankung  an  Schar- 
lach,"  u.  s.  w.,  "  Jahrbuch  fiir  Kinderheilkunde,"  New  Series,  vol.  xxxix,  p.  69. 

§  Berthold  Stiller  (Budapest) ,  "  Zum  Synchronismus  zweier  acuten  Exantheme," 
Wiener  medicinische  Wochenschrift,  1877,  pp.  937  et  seq. 
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by  angina;  on  the  23d  a  uniform,  finely  punctate  rash  broke  out  on  his 
neck  and  trunk,  rapidly  spreading  over  his  entire  body,  while  the  throat 
symptoms  increased  in  severity,  the  tonsillitis  becoming  membranous  in 
character.  On  the  25th  the  fever  rose  still  higher— to  41°  C.  (106°  F.)  in 
the  evening — and  the  condition  of  the  patient  showed  an  "  immense  change 
for  the  worse,"  the  following  symptoms  being  noted:  redness  and  swelling 
of  the  eyeUds,  well-marked  conjunctivitis,  copious  mucous  discharges 
from  the  nose,  which  interfered  with  respiration,  hoarseness,  frequent 
cough  with  considerable  mucous  expectoration,  and  diffuse  moist  rales 
over  both  lungs.  The  tonsils,  at  the  same  time,  were  covered  with 
grayish,  dirty-looking,  membranous  patches  and  the  submaxillary 
glands  were  enlarged.  The  rash  was  at  its  height.  On  the  evening  of 
the  26th  the  parents  noticed  what  seemed  to  them  a  new  eruption  on  the 
red  hands  of  the  little  patient.  Stiller  saw  it  on  the  following  morning, 
and  described  it  thus:  "The  dorsal  surface  of  both  hands  and  forearm, 
reddened  by  the  scarlatinal  rash,  is  covered  with  slightly  raised,  irregu- 
larly rounded  papules,  rather  large  in  size,  the  majority  being  somewhat 
larger  than  lentils." 

By  the  29th  the  rash  had  spread  over  the  whole  body;  it  was  most 
marked  upon  the  face.  The  skin  was  universally  red  and  almost  univers- 
ally swollen,  and  was  abundantly  covered  with  the  new  eruption  in  the 
form  of  large  papules,  which  in  many  cases  were  coalescent,  and  here  and 
there  considerably  raised  above  the  level  of  the  skin.  The  macular  form 
of  the  eruption,  which  was  plainly  that  of  measles,  was  displayed  only 
on  the  arms  and  legs,  from  which  the  scarlatinal  rash  had  partly  faded, 
where  it  showed  as  more  or  less  circular  patches  of  a  dark,  reddish-brown 
color,  standing  out  distinct!}^  on  the  pale  red  background.  There  was 
an  intense  catarrhal  inflammation  of  the  entire  respiratory  tract;  the 
child  showed  signs  of  dyspnea  and  continually  coughed  up  large  quantities 
of  mucus.  The  temperature  remained  at  about  40°,  the  spleen  was 
enlarged,  projecting  from  2  to  3  cm.  below  the  borders  of  the  ribs,  the 
urine  showed  traces  of  albumin,  the  swelling  of  the  submaxillary  glands 
had  further  increased,  there  was  edema  of  the  w^hole  submaxillary  region, 
and  the  membranous  patches  on  the  tonsils  formed  a  continuous  dirty- 
colored  coating.  Professor  Bokai,  who  was  called  in,  confirmed  the 
diagnosis  of  a  double  exanthematous  infection. 

On  the  3d  of  June  there  occurred  a  new  outbreak  of  the  measles  rash, 
which  was  thickly  distributed  over  the  entire  body,  but  lasted  only  one 
day.  Desquamation  was  scarlatinal  in  character.  A  suppurative  in- 
flammation, which  led  to  the  development  of  abscesses  in  various  parts 
of  the  body,  persisted  for  some  time,  but  was  finally  followed  by  complete 
recovery. 

The  genuineness  of  this  case  cannot  be  doubted.  The  opportunity 
for  a  double  infection  is  supplied  by  the  outbreak  of  scarlatina  in  one 
and  measles  in  another  of  the  children  in  the  family.  The  symptoms 
of  inflammation  of  the  mucous  membranes  accompanying  each  of 
the  two  acute  exanthemata  developed  at  the  usual  time,  and  the 
form  of  the  two  eruptions  was  diagnosed  by  two  careful  and  ex- 
perienced observers  as  that  characteristic  of  scarlatina  and  measles 
respectively.     The  fact  that  the  measles  rash  first  appeared  on  the 
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hands  and  forearms  is  the  only  point  which  seems  at  all  unusual,  and 
does  not  in  the  least  invalidate  the  diagnosis. 

Case  2. — Measles,  complicated  two  or  three  days  after  the  appearance 
of  the  eruption  by  the  development  of  scarlatina.^ 

The  patient  was  a  boy  eight  years  of  age.  On  August  20,  1881, 
he  was  taken  sick,  Avith  symptoms  of  a  cold  in  the  head.  During  the 
night  of  the  21st  to  22d,  the  mother  noticed  that  his  face,  neck,  and 
chest  looked  exceedingly  red.  On  the  morning  of  the  22d  the  physician 
made  the  follo'^wg  notes:  "The  conjunctivse  are  slightly  injected,  the 
mucous  membrane  of  the  phary^nx  and  hard  palate  shows  a  few  discrete 
red  spots  and  tiny  papules;  the  tonsils  are  not  swollen.  The  face, 
forehead,  neck  and  chest,  and,  to  a  less  extent,  the  back  and  lower  half 
of  the  trunk  are  thickly  covered  with  small  red  papules,  and  spots  of  a 
3^ellowish-red  color,  which  disappear  on  pressure.  The  patient  coughs 
but  little,  sneezes  only  occasionally,  and  complains  of  thirst  and  itching 
of  the  skin.  There  is  only  a  slight  coryza."  On  the  23d  the  rash  began 
to  disappear  from  face,  throat,  and  neck.  In  the  morning  the  patient 
felt  well,  but  in  the  evening  he  developed  a  sore  throat  and  high  fever. 

On  the  morning  of  the  24th  the  condition  was  as  f  oUows :  "In  addition 
to  the  measles  rash,  the  lower  part  of  the  abdomen,  the  inguinal  regions, 
the  scrotum,  and  Scarpa's  triangles  show  a  finely  punctate  redness  of  the 
skin,  like  the  rash  of  scarlatina,  and  the  skin  is  hot  and  dry  to  the  touch. 
The  spleen  is  perceptibly  enlarged;  the  angina  has  increased.  A  few 
dark  red  spots  are  visible  on  both  hard  and  soft  palate,  as  well  as  on  the 
rest  of  the  pharyngeal  mucous  membrane.  The  conjunctivitis  is  more 
marked,  while  the  bronchial  catarrh  has  almost  entirely  disappeared. 
The  patient  complains  of  great  thirst  and  of  pain  on  swalloving."  By 
the  evening  of  the  same  day  the  scarlatinal  rash  had  spread  further  on 
the  thighs,  and  a  finely  punctate  scarlet-colored  eruption  had  also  made 
its  appearance  on  the  upper  extremities,  being  most  noticeable  on  the 
inner  surface  of  the  elbow.  The  skin  of  the  abdomen,  scrotum,  and 
thighs  showed,  in  addition  to  the  scarlet  rash,  the  presence  of  a  closely 
distributed  vesicular  eruption,  the  vesicles  varying  in  size  from  a  pinhead 
to  a  lentil,  and  containing  a  turbid,  purulent  fluid.  A  similar  eruption 
was  seen  on  the  arch  of  the  palate,  the  uvula,  and  the  tonsils.  The 
tip  of  the  tongue  was  of  a  dark  flesh-color,  and  the  papillae  appeared 
swollen  (strawberry  tongue).  The  measles  rash  had  faded  to  a  yellowish- 
brown. 

August  25th :  "  A  fine  desquamation  is  to  be  seen  on  the  face  and  neck, 
also  beginning  on  the  chest.  The  scarlatinal  eruption  is  fading  from  the 
lower  half  of  the  trunk,  but  on  the  upper  extremities  it  extends  from  the 
wrists  to  beyond  the  shoulders  and  partly  covers  the  back ;  small  vesicles, 
containing  a  turbid  fluid,  aro  thickly  scattered  over  the  red  background. 
There  are  somewhat  larger  vesicles  of  a  similar  character  at  the  entrance 
of  both  nostrils,  the  corners  of  the  mouth,  and  on  the  mucous  membrane 
of  the  pharynx.  The  tongue  appears  somewhat  less  coated,  is  of  a  dark 
red  color,  and  is  covered,  especially  toward  the  tip,  with  a  quantity  of 
fiat  or  slightly  raised  spots,  the  size  of  a  lentil,  and  white  or  yellovish 
in  color.     Swallomng  is  exceedingly  painful,  the  patient  being  scarcely 

*  Josef   Herzog  (Graz),  "Ein  Fall  von  ■\Iorbilli-Scarlatina,"  Berliner  Minische 
Wochenschrift,  1882,  pp.  105  et  seq. 
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able  to  drink.  Respiration  is  easier."  By  evening  the  scarlatinal  rash 
had  begun  to  fade;  a  small  ulcer  was  seen  on  the  right  tonsil. 

August  26th:  "The  fine  desquamation  due  to  the  measles  eruption 
continues;  large  flakes  of  epidermis  are  becoming  detached  on  the  parts 
where  the  scarlatinal  rash  first  appeared;  the  latter  is  fading  from  the 
other  parts,  and  the  vesicles  are  drying  up." 

An  ulcerative  stomatitiS;  which  was  quite  severe,  remained  trouble- 
some for  a  time.     Recovery  was  uneventful. 

This  case,  too,  is  beyond  dispute.  The  infection  was  in  both 
instances  a  mild  one,  as  the  temperature  curve,  in  particular,  serves 
to  show.  The  peculiar  manifestations  of  both  diseases,  which  in 
uncomplicated  cases  are  looked  upon  as  diagnostic,  were  well  marked, 
as  were  also  the  affections  of  the  mucous  membranes  and  the  skin 
eruptions.  We  are  again  struck  by  the  fact  that  the  rash,  in  this 
instance  that  of  scarlatina,  first  appeared  in  an  unusual  situation. 

Case  3.— Scarlatina,  complicated  three  days  after  the  eruption  appeared 
by  the  development  of  varicella.* 

The  patient  was  an  infant,  a  girl,  fifteen  months  old.     Its  two  brothers 

were  ill  with  scarlatina.  At  mid- 
night of  January  15  to  16,  1869, 
the  child  became  feverish  and 
restless,  and  on  the  morning  of 
the  16th  its  condition  was  as  fol- 
lows :  "  The  whole  body  is  covered 
by  a  well-marked  scarlatinal  rash, 
especially  the  trunk,  thighs,  and 
upper  part  of  the  arms,  where  it 
displays  a  punctiform  character; 
on  the  legs  and  feet  it  takes  more 
the  form  of  blotches.  The  throat 
is  moderately  congested."  By 
evening  the  eruption  had  devel- 
oped considerably  further,  the 
papules  appeared  more  raised, 
were  of  a  darker  tint,  and  stood  out  more  distinctly,  especially  on  the 
forehead  and  temples.  On  the  extremities  the  eruption  was  less  well 
developed. 

January  17th:  "The  vault  of  the  pharynx  is  moderately  reddened; 
the  mucous  membrane  covering  the  hard  palate  appears  quite  pale. 
The  tongue  looks  almost  normal,  its  coating  having  largely  disappeared. 
The  rash  is  paler,  all  over  the  body,  than  it  was  yesterday  evening,  the 
change  being  least  marked  on  the  extremities,  but  its  punctiform  char- 
acter is  everywhere  apparent." 

In  the  evening :  "  The  skin  appears  slightly  redder  than  in  the  morn- 
ing, but  less  so  than  yesterday  evening." 

January  18th,  a.  m. :  "The  rash  is  paler  and  the  papules  are  indistinct. 

*  Ij.  Thomas,  "  Neue  Beobachtungen  iiber  gleichzeitiges  Auftreten  zweier  acuter 
Exantheme,"  "Jahrbuch  fiir  Kinderheilkunde  und  physische  Erziehung,"  1870, 
new  series,  4th  year,  pp.  1  et  seq. 
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The  face  has  an  ahnost  normal  color.  The  uvula  is  the  only  part  of  the 
throat  which  appears  at  all  reddened,  and  the  lymph  nodes  are  not 
perceptibly  enlarged.  On  the  scalp  and  over  the  lumbar  region  there 
are  seen  a  few  clear  vesicles,  surrounded  by  a  faintly  hyperemic  area." — 
p.  M. :  "  Only  a  slight  scarlatinal  rash  remains,  but  it  is  still  everywhere 
distinct.  An  eruption,  consisting  of  numerous  vesicles,  very  character- 
istic of  varicella,  has  appeared  on  head  and  face,  and  is  also  scattered, 
but  less  thickly,  over  the  trunk  and  extremities.  The  vesicles,  the 
largest  of  which  are  the  size  of  a  lentil,  have  each  a  narrow,  bright-red 
areola,  and  are  very  characteristic  of  varicella.  The  eruption  is  entirely 
unrelated  to  the  scarlatinal  rash,  and  develops  exactly  as  on  normal 
skin.  In  addition,  there  are  a  number  of  papiiles,  much  larger  and  of  a 
much  brighter  red  than  those  of  scarlatina,  some  of  which  are  changing 
into  vesicles.  There  are  no  vesicles  on  the  pharyngeal  mucous  mem- 
brane." 

January  19th,  a.  m.  :  "The  scarlatinal  rash  is  everywhere  less  distinct, 
and  in  place  of  the  papules  which  have  disappeared  there  is  a  slight, 
yellowish  pigmentation.  A  considerable  number  of  fresh  varicella 
vesicles,  some  of  them 
as  large  as  lentils,  have 
developed  in  between 
the  older  ones,  which 
appear  flaccid  and  re- 
laxed. They  are  dis- 
tributed in  greatest 
abundance  over  the  ex- 
tremities; only  a  few 
show  a  moderately 
broad  areola;  for  the 
most  part  this  is  al- 
most entirely  lacking." 
— p.  M. :  "  The  scarlati- 
nal rash  appears  still 
paler.  There  is  a  mod- 
erate   number    of    new 

varicella  vesicles,  most  of  them  very  small,  on  the  trunk,  and  a  few  also 
on  the  soles  of  the  feet." 

Only  one  other  point  in  the  further  history  of  the  case  deserves 
mention — namely,  that  on  the  21st  a  few  of  the  vesicles  on  the  feet 
became  pustular  and  the  surrounding  tissue  showed  signs  of  increased 
infiltration. 

Convalescence  began  on  January  24th  and  proceeded  uneventfully. 
In  consequence  of  the  delicacy  of  the  child's  skin,  and  the  fact  that  it 
was  bathed  every  day,  desquamation  did  not  occur. 
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The  diagnosis  of  this  case  is  certain;  the  patient  suffered  from  a 
light  attack  of  scarlatina,  to  which  varicella  was  added.  The  accom- 
panying chart  (Fig.  30)  shows  the  facts  in  regard  to  the  temperature. 
Whether  the  rise  to  40.1°  C.  (104°  F.)  noted  on  the  second  day  of  the 
varicella  eruption  is  to  be  ascribed  to  the  latter  or  to  the  scarlatina, 
we  will  leave  undecided,  as  does  Thomas  himself. 
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Case  4. — Varicella,  measles  developed  five  days  later.* 

The  patient  was  a  girl,  one  year  old,  who  had  been  exposed  to  measles. 
The  temperature  was  taken  before  the  appearance  of  any  symptoms  of 
disease,  in  order  to  have  a  record  of  the  same  during  the  period  of  in- 
cubation. 

On  May  3, 1870,  a  few  varicella  vesicles  were  observed;  on  the  evening 
of  the  same  day,  but  not  before,  the  child  became  restless  and  feverish. 
On  the  4th  it  vomited  and  had  several  loose  stools.  It  also  coughed  a 
little.  By  the  6th  the  vesicles  had  become  quite  numerous.  On  this 
day  the  child  began  to  sneeze  and  cough,  these  symptoms  gradually 
increasing  in  severity.  On  the  8th  there  were  a  few  freshly  developed 
vesicles  to  be  seen,  one  of  which  was  situated  on  the  hard  palate,  and,  in 
addition,  the  face  and  the  front  and  back  of  the  neck  showed,  though 
not  yet  distinctly,  the  small  roseolar  spots  characteristic  of  measles.  On 
the  trunk  the  rash  was  less  apparent.  Photophobia  and  conjunctivitis 
were  also  present;  the  child  did  not  sneeze  or  cough  much. 

May  9th,  a.  m.  :  "  The  varicella  vesicles  have  dried  to  scabs,  except 
where  a  few  new  ones,  of  the  smallest  size,  and  without  any  areola  have 
appeared  on  the  right  thigh.  The  symptoms  of  conjunctivitis,  photo- 
phobia, coughing,  and  sneezing  remain  unchanged,  also  those  relating 
to  the  pharynx.  The  m.easles  rash  has  grown  much  more  distinct  on 
face  and  trunk,  and  is  somewhat  raised  throughout." — p.m.:  "A  few 
fresh  varicella  vesicles,  scarcely  as  big  as  lentils,  and  with  almost  no 
areolae,  have  appeared  on  the  knees  and  fingers;  otherwise  they  have  all 
dried  up.  The  whole  head  and  trunk  are  covered  with  small  moderately 
red  papules,  lying  fairly  close  together,  and  showing  tiny  pustular  points, 
yet  unmistakably  the  rash  of  measles.  The  extremities  are  not  yet 
involved." 

May  10th,  a.m.  :  "The  extremities  are  now  also  covered,  but  the  rash 
is  less  intense  than  on  the  trunk.  In  the  latter  situation  and  on  the  face 
it  has  already  begun  to  pale.  One  fresh  varicella  vesicle  has  developed 
on  the  left  leg.  The  child  coughs  a  good  deal,  sneezes  but  seldom,  has 
some  diarrhea  and  only  a  slight  conjunctivitis."  By  the  evening  of  this 
day  the  measles  rash  had  largely  disappeared,  and  from  the  11th  on, 
the  temperature  remained  normal.     Recovery  was  uneventful. 

The'  case  does  not  call  for  special  discussion.  Both  the  measles 
and  the  varicella  were  of  a  mild  character,  and  the  temperature 
curve  shows  nothing  but  what  was  to  be  expected  under  the  cir- 
cumstances. The  above  examples  should  suffice  to  proye  that  more 
than  one  of  the  acute  exanthemata  can  develop  at  the  same  time.f 

Is  it  a  fact  that  one  of  the  two  diseases  appearing  simultaneously  so 
/affects  the  other  as  to  modify  its  symptoms? 

This  question  has  been  answered  differently  by  different  physi- 
.cians,  affirmatively  or  negatively,  according  to  their  individual  ex- 

*  See  Thomas,  loc.  cit. 

t  It  is  unnecessary  to  refer  in  detail  to  the  literature  on  the  subject  here.  Such 
references  can  be  found  in  the  articles  above  mentioned,  and  also  in  the  exceedingly 
well-prepared  extracts  from  the  "  Jahrbuch  fiir  Kinderheilkunde." 
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perience.  In  the  light  of  all  the  evidence  presented,  we  should 
certainly  refrain  from  formulating  any  positive  rule.  It  seems, 
indeed,  to  be  clearly  shown  that  when  a  disease  develops  under  such 
conditions  both  its  general  course  and  its  local  symptoms  are  subject 
to  wide  variations.  The  most  that  we  can  say  is  that  the  eruption 
does  not  always  follow  the  usual  path  in  spreading  over  the  body. 

The  assertion  of  some  observers,  to  the  effect  that  under  certain 
conditions  the  -^drulence  of  the  one  infection  may  be  lessened  by  the 
influence  of  the  other,  is  open  to  question.  L.  Fleischmann,*  for 
instance,  makes  the  following  statement:  "If  both  exanthemata 
develop  the  eruptive  stage  at  the  same  time,  their  duration  is  short- 
ened, or,  to  put  it  cUfferently,  the  second  disease  moderates  the  first, 
and  the  length  of  its  own  course  is  decreased  also."  Nobody,  how- 
ever, is  in  a  position  to  speak  at  all  positively  as  to  the  duration  of  an 
acute  exanthema,  nor  can  the  dangers  which  may  arise  be  determined 
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at  the  onset,  except  in  very  severe  cases.  We  get  a  general  impression 
of  an  infection,  whether  it  is  more  or  less  intense,  but  that  is  all. 
It  would  seem,  indeed,  that  mild  infections  are,  on  the  whole,  more 
likely  to  appear  in  conjunction  than  severe  ones,  but  this  does  not 
necessarily  indicate  an  interaction  on  their  part.  Fleischmann,  by 
the  way,  has  had  to  admit  in  respect  to  severe  cases  of  smallpox  that 
a  combination  with  scarlatina  is  almost  certain  to  insure  a  fatal 
ending.  Enough  cases  have  been  reported  of  severe  double  infections 
with  other  exanthemata  to  forbid  ^generahzation.  I  have  myself 
observed  several  such  cases,  one  of  measles  and  scarlatina,  both 
eruptions  showing  at  the  same  time;  one  of  scarlatina,  in  which 
measles  developed  three  days  later.  In  both  instances  the  patient 
cUed.  The  descriptions  contained  in  the  histories  noted  down  in  the 
course  of  an  extended  epidemic  are  not  sufficiently  accurate  to  make 

*  Loc.  cit.,  p.  241. 
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them  valuable  as  proofs  of  double  exanthematous  infections;  it  will 
not  be  out  of  place,  however,  to  cite  one  such  case,  especially  since  it  is 
interesting  from  another  point  of  view. 

Case  5. — Scarlatina;  measles  elevelopeel  three  days  later.  Aphthous 
inflammation,  extending  to  the  bifurcation  of  the  trachea  and  the  upper  end 
of  the  esophagus.     Death  occurred  on  the  seventh  day. 

The  patient  was  a  girl  one  year  of  age.  The  other  children  of  the 
family  were  ill  with  measles. 

On  February  10,  1888,  the  child  was  suddenly  taken  sick  with 
coughing,  vomiting,  and  convulsions,  and  was  removed  the  same  day 
to  the  hospital.  An  eruption  like  that  of  scarlatina  appeared  on  the 
child's  back  on  the  11th;  it  was  not  until  the  14th  that  an  unmistakable 
measles  rash  was  seen  on  the  face  and  covering  the  entire  body,  accom- 
panied by  diarrhea,  coryza,  conjunctivitis,  and  bronchial  catarrh.  The 
last-named  affection  did  not  extend  to  the  small  tubes  until  later.  There 
was  also  an  aphthous  stomatitis.  On  the  16th  areas  of  consolidation 
were  found  in  the  lower  lobes  of  the  lungs,  being  situated  posteriorly. 
The  respiration,  which  at  first  was  45,  rose  on  the  16th  to  66,  while  the 
pulse  became  too  rapid  to  count,  being  over  200.  The  patient  died 
that  night. 

In  considering  this  case  it  is  important  to  note  the  temperature 
curve.     After  an  abrupt  rise  in  connection  with  a  poorly  developed 

eruption,  resembling  scarlatina,  which 
lasted  only  a  short  time,  the  tempera- 
ture sank  considerably  (1.5°);  it  then 
rose  again  for  a  few  hours  (1.5°),  then 
fell  (1°),  and  finally  rose  at  the  time 
the  measles  appeared  to  a  high  mark 
(41°  C. — 106°  F.),  continuing  high  un- 
til the  end.  As  it  seems  to  me,  the 
first  part  of  the  curve  corresponds  to  a 
light  attack  of  scarlatina,  its  second 
part  to  a  severe  one  of  measles.  At 
the  last  we  see  the  influence  of  the  bronchopneumonia,  developing 
between  areas  of  atelectasis.  The  sudden  rise  of  temperature  at  the 
onset,  and  the  well-marked  cerebral  symptoms,  also  point  to  the 
scarlatinal  infection,  quite  apart  from  the  rash. 

The  following  data,  taken  from  the  autopsy  record  (of  Prof.  Nau- 
werck),  are  of  interest:  ''On  the  right  heel  there  is  a  bed-sore  as  large 
as  a  twenty-five-cent  piece.  The  brain  is  anemic  and  edematous,  and 
there  is  fluid  in  the  ventricles.  The  lower  lobes  of  both  lungs  and  some 
parts  of  the  upper  lobes  show  areas  of  atelectasis  and  intense  congestion 
of  the  mucous  membrane,  especially  in  the  smaller  bronchi.  The  spleen 
is  enlarged  one-third,  its  consistence  is  hard,  and  the  trabeculse  and 
follicles  are  plainly  visible.     The  liver,  kidneys,  and  heart  appear  anemic. 
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The  mucous  membrane  of  the  intestines  is  also  anemic,  except  that  a 
few  Peyer's  patches  and  sohtary  folUcles  in  the  ileum  show  a  slight  degree 
of  congestion  and  swelling.  The  ileocecal  lymph-nodes  are  somewhat 
swollen,  and  grayish- violet  in  color." 

The  condition  of  the  pharynx  and  the  upper  respiratory  passages 
is  especially  noteAvorthy : 

"  The  mucous  membrane  covering  the  base  of  the  tongue,  the  uvula, 
the  roof  of  the  mouth,  the  pharynx,  and  the  entrance  of  the  larynx  is 
swollen  and  congested;  the  aryepiglottidean  folds  appear  decidedly 
swollen.  Scattered  over  all  these  parts  we  find  grayish,  cloudy  patches, 
circumscribed,  as  a  rule,  but  occasionally  coalescent.  They  are  moderately 
adherent  to  the  mucous  membrane,  which,  when  they  are  scraped  off, 
appears  gray  and  cloud3\  The  deposits  extend  into  the  pyriform  sinuses 
and  the  commencement  of  the  esophagus,  and  are  arranged  jin  a  circle 
around  the  entrance  to  the  larynx.  The  posterior  surface  of  the  thyroid 
cartilage  and  the  entire  lining  of  the  larynx  are  beset  with  these  grayish- 
yellow,  cloudy  masses,  wliich  extend,  in  diminishing  quantity,  as  far 
down  as  the  bifurcation  of  the  trachea.  The  mucous  membrane  of  the 
latter  appears  intensely  congested.  In  the  larynx,  too,  the  deposits  are 
not  easily  detached,  and  the  imderljdng  mucous  membrane  looks  cloudy, 
and  is  of  a  reddish-gray  color.  Posteriorly,  the  uvula  is  almost  com- 
pletely coA^ered  Avith  patches,  as  is  also  the  roof  of  the  mouth." 

The  appearances  described  above  are  those  of  an  unusually  wide- 
spread aphthous  inflammation,  or,  as  Ziegler  *  calls  it,  a  stomatitis 
fibrinosa  maculosa  (disseminata),  extending  uncommonly  far  down- 
ward. It  is  certainly  a  rare  case;  according  to  Bohn,t  "aphthae  are 
seldom  found  in  the  pharynx,  and  it  is  uncertain  whether  they  ever 
extend  further  cloAvnward." 

It  is  a  generally  admitted  fact  that  other  infectious  jyrocesses,  of 
widely  varying  nature ,  can  develop  during  the  course  of,  or  immediately 
after  recovery  from,  the  acide  exanthemata. 

The  pathogenic  bacteria  here  concerned  are,  first  of  all,  the 
various  pyogenic  organisms;  next,  the  diplococcus  of  Frankel  and 
the  tubercle  bacillus.  Loffler's  diphtheria  bacillus,  though  less  fre- 
quently the  one  involved,  is  unfortunately  often  enough  the  cause 
of  the  trouble,  and  the  ordinary  bacteria  of  decomposition  not  infre- 
quently play  the  part  of  infective  agent.  Such  secondary  infections 
are  well  known  to  have  a  very  unfavorable  effect  on  the  prognosis, 
claiming  not  a  few  Adctims  from  among  those  who  have  successfully 
overcome  the  primary  disease. 

*"Lehrbuch  cler  speciellen  pathologischen  Anatomie,"  Jena,  Fischer,  1890,  p. 
474  of  7th  ed. 

t  "Mundkrankheiten,"  in  Gerhardt's  "  Handbuch,"  Tiibmgen,  Laupp,  1880,  vol. 
IV,  Pt.  2,  p.  35. 
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Trojanowsky  *  describes  a  recurrent  form  of  scarlatina  and 
measles,  but  the  conditions  governing  its  development  are  not  yet 
clear.  The  following  extracts  are  from  the  reports  of  his  cases, 
which  occurred  in  Livonia:  "The  majority  of  those  affected  lived  in 
low-lying  more  or  less  swampy  districts,  districts  in  which  intermittent 
fevers  prevail,  and  where,  in  addition,  cases  of  typhus  are  of  yearly 
occurrence.  Some  years,  indeed,  are  marked  by  typhus  epidemics 
of  varying  character.  Almost  every  year,  in  these  districts,  I  had 
occasion  to  observe  the  recurrent  form  of  typhus,  the  so-called  febris 
recurrens.  The  cases  were  scattered  here  and  there,  and  were,  it  is 
true,  very  few  in  number,  occurring  only  in  cold  weather  and  among 
ver}^  poor  and  scantily  fed  people.  The  most  striking  sporadic  cases 
of  febris  recurrens  in  my  experience  were  seen  by  me  during  the 
winter  of  1868-1869,  when  bad  crops  and  high  prices  had  combined 
to  cause  unspeakable  suffering  among  the  poorer  classes  of  the  popula- 
tion of  Livonia,  especially  among  the  peasants  in  the  poorest  districts. 
It  was  during  this  season,  too,  that  5  of  the  14  cases  of  scarlatina  and 
measles  which  I  here  present  occurred." 

It  appears,  then,  that  the  peculiar  cases  described  by  Trojanowsky 
did  not  have  their  origin  in  localities  in  which  relapsing  fever  is 
truly  endemic.  Certain  peculiar  features  of  his  cases  of  scarlatina 
and  measles,  in  general,  however,  indicate  the  influence  of  special 
conditions  pertaining  to  locality,  and  possibly  to  season  as  well.  In 
another  article  f  he  reports  instances  of  repeated  attacks — giving 
them  the  name,  not  usually  thus  applied,  of  ''recidive" — in  a  propor- 
tion much  exceeding  the  ordinary.  Among  300  cases  of  scarlatina, — 
he  counts  only  those  which  he  saw  both  times  himself, — 18  represented 
second  attacks,  occurring  within  a  period  of  from  six  months  to 
seven  j'-ears.  Among  200  cases  of  measles  there  were  14  of  second 
attacks,  within  a  similar  length  of  time.  These  figures  are  very 
different  from  those  usually  given. 

Measles  and  scarlatina,  as  described  by  Trojanowsky,  present,  on 
the  whole,  the  same  peculiar  features.  From  1865  to  1871  he  met 
with  8  cases  of  recurrent  scarlatina,  and  from  1864  to  1871,  6  similar 
cases  of  measles,,  and  upon  these  he  bases  his  statement. 

Between  the  first  and  second  outbreaks  there  was  a  period  during 
which  the  temperature  remained  normal,  just  as  it  usually  does  after 

*  "  Die  Recurrensform  des  Scharlaches  unci  der  Masern,"  Dorpater  med.  Zeitschr., 
1873,  vol.  IV,  pp.  19  et  seq. 

f'Scharlach-  und  Masernrecidive,"  Dorpater  med.  Zeitschr.,  1872,  vol.  iii,  pp. 
199  et  seq. 
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the  subsidence  of  an  acute  exanthema.  Thereupon  the  disease  was 
repeated,  with  all  its  local  and  general  S3^mptoms.  In  the  scarlatina 
cases  the  intervening  period  varied  in  length  from  seven  to  seventeen 
days;  in  those  of  measles,  from  six  to  fourteen  days.  It  is  especially 
interesting  to  note  that  the  disease  was  not  represented  in  its  entirety 
by  either  attack  alone,  but  only  by  both  taken  together.  This  is  true 
of  the  eruption  as  well  as  of  the  other  symptoms;  whatever  was 
absent  or  only  slightly  developed  in  the  first  attack  appeared  well 
marked  in  the  second,  while  it,  in  turn,  repeated  only  faintly  the 
more  decided  manifestations  seen  on  the  first  occasion.  An  exception 
must  be  made  in  respect  to  the  fever,  which  did  not  materially  differ 
in  the  two  attacks.  It  should  be  observed,  however,  that  the  tem- 
perature was  no  higher  in  the  morning  than  in  the  evening.  The 
spleen  was  involved  to  a  much  greater  extent  than  is  common  in 
scarlatina  and  measles.  It  was  found  to  be  considerably  enlarged  as 
early  as  the  first  or  second  day  of  the  disease,  being  already  palpable 
at  that  time,  while  the  patient  also  complained  of  an  unpleasant 
sense  of  tension  and  pressure,  and  even  of  pain  in  the  region  of  the 
spleen.  During  the  period  of  normal  temperature  the  swelling  dis- 
appeared, but  returned  with  the  new  attack. 

The  blood  during  the  attacks  showed  a  well-marked  leucocytosis, 
and  a  diminished  number  of  reel  corpuscles.  Trojanowsky  estimated 
— he  made  no  counts — the  ratio  between  white  and  red  corpuscles  as 
1  to  6  or  1  to  10.  The  general  symptoms  were  scarcely  more  serious 
than  usual.  Trojanowsky,  to  be  sure,  lays  stress  on  the  extreme 
weakness,  the  pains  in  the  muscles,  the  tremor  and  loss  of  muscular 
power,  and  speaks  of  the  great  mental  depression  and  the  slight 
cerebral  disturbances.  If  we  consult  the  temperature  chart,  however, 
we  shall  not  be  inclined  to  attach  any  special  importance  to  these 
symptoms,  especially  to  their  occurrence  during  the  second  attack, 
when  the  patient's  power  of  resistance  was  already  reduced.  The 
prognosis  was  not  at  all  unfavorable ;  only  one  of  the  14  cases  ended 
fatally,  the  patient  in  this  instance  being  a  woman  thirty-two  years 
of  age,  of  weak  constitution,  who  succumbed  to  measles. 

Before  proceeding  any  further,  I  will  give  the  histories  of  two  of 
these  cases  almost  in  full,  one  of  scarlatina  and  one  of  measles. 

Case  6. — (Measles  case  No.  6  of  Trojanowsky.)  First  attack:  The 
patient  was  a  boy  nine  years  of  age,  of  robust  constitution,  but  living 
under  unfavorable  conditions.  He  was  taken  sick  on  October  22,  1871, 
showing  the  following  symptoms:  photophobia,  slight  blepharospasm, 
intense  coryza,  and  a  frequent,  dry,  painless  cough. 


216  INTRODUCTION. 

Second  day :  The  entire  body  is  more  or  less  covered  with  the  eruption 
of  measles ;  tliis  is  more  tliickly  developed  on  the  trunk  than  on  the  face 
and  extremities,  especially  on  its  anterior  surface.  Examination  shows 
enlargement  of  the  spleen,  which  is  sensitive  to  pressure.  The  patient's 
voice  sounds  hoarse. 

Third  day :  The  eyeUds  are  extremely  red  and  swollen.  The  patient 
seems  very  weak  and  complains  of  considerable  pain  in  his  muscles,  and 
of  painful  fits  of  coughing  in  the  morning.  The  lungs  are  normal.  There 
has  been  some  diarrhea  to-day. 

Fourth  day :  The  rash  is  fading. 

Fifth  day :  The  coryza  and  eye-symptoms  are  becoming  less  marked. 

Examination  of  the  blood :  The  red  corpuscles  appear  massed  together 
in  the  form  of  islands,  irregularly  grouped,  and  varying  in  size.  In  addi- 
tion to  colorless  granular  cells  and  small  free  nuclei,  there  are  large  numbers 
of  white  blood-corpuscles,  as  in  slight  degrees  of  leukemia;  expressed  in 
figures,  they  may  be  said  to  represent  about  one-eighth  the  number  of 
the  red  corpuscles. 

Seventh  day :  All  the  symptoms  are  disappearing. 

From  the  eighth  to  the  twenty-second  day  the  temperature  was  nor- 
mal. The  desquamation,  of  the  fine-scaled  variety,  lasted  for  some  time, 
particularly  on  chest  and  abdomen.  The  splenic  tumor  had  entirely  dis- 
appeared by  the  eighteenth  day.  An  examination  made  on  this  day 
shows  a  normal  relation  between  red  and  white  corpuscles.  The  red 
corpuscles  present  themselves  under  the  microscope  in  the  ordinary  form 
of  rouleaux,  but  appear  here  and  there  in  irregularly  shaped  clumps,  like 
little  islands,  such  as  were  described  in  the  record  for  the  fifth  day. 

Second  attack:  On  the  twenty-second  day  the  patient  developed  fresh 
symptoms  of  cor3^za,  photophobia,  and  dry  cough. 

Twenty-third  day :  The  area  of  splenic  didness  extends  1  cm.  beyond 
the  tip  of  the  eleventh  rib.  The  lungs  are  normal.  Several  of  the  cervical 
lymph-nodes  are  swollen  and  painful.  A  few  measles  blotches  have  ap- 
peared on  the  face. 

Twenty-fourth  day :  There  is  a  general  eruption  of  measles ;  the  rash  is 
most  intense  and  plentiful  on  the  face  and  extremities.  The  patient  is 
troubled  by  a  very  frecjuent,  cUy,  hacking  cough,  and  his  voice  is  hoarse. 

Twent3'-fifth  day:  The  area  of  splenic  dulness  extends  3  cm.  beyond 
the  tip  of  the  eleventh  rib.  One  of  the  enlarged  lymph-nodes  is  begin- 
ning to  suppurate.  The  patient  seems  very  weak;  he  passed  the  morning 
in  a  kind  of  sopor,  but  toward  evening  complained  of  muscular  pain. 
The  conjunctivitis  is  unusually  severe  and  is  accompanied  by  frequent 
blepharospasm;  there  is  but  little  corvza.  The  rash  has  faded  percep- 
tibly. 

Examination  of  the  blood:  This  shows  a  condition  almost  identical 
with  that  noted  on  the  fifth  day. 

Twenty-ninth  day :  Desquamation  is  beginning. 

There  was  no  fever  after  the  thirtieth  day,  and  the  spleen  returned  to 
its  normal  size  by  the  thirt^^-second  day.  On  the  thirty-fifth  day  the 
blood  was  also  found  to  be  normal.  Although  all  symptoms  of  the  disease 
disappeared,  the  patient  made  only  a  slow  recovery. 

For  the  temperature  record  the  reader  is  referred  to  the  accompanying 
chart  (Fig.  33). 

Case  7. — (Scarlatina  case  No.  6  of  Trojanowsky.)  First  attack:  The 
patient  was  a  boy  sixteen  years  of  age,  of  robust  build.     His  parents  were 
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healthy  peoiDle,  in  fairly  good  circumstances.  He  was  taken  sick  on 
September  1,  1870,  his  temperature  rising  very  rapidly. 

Second  day:  The  mucous  membrane  of  the  pharynx  is  dark  red  in 
color,  presenting  a  striking  appearance.  The  patient  is  slightly  delirious, 
and  feels  extremely  weak;  he  suffers  also  from  intense  muscular  pain, 
especially  in  the  lower  extremities,  and  amblyopia.  The  spleen  is  en- 
larged, extending  to  the  tip  of  the  eleventh  rib. 

Third  day :  A  scarlatinal  rash,  appearing  first  on  the  face,  has  in  the 
course  of  the  day  gradually  spread  over  the  whole  body,  in  the  form  of  a 
scarlatina  Isevigata.  The  rash  is  only  a  light  one.  The  tongue  presents  a 
characteristic  "strawberry"  appearance.  Small  patches  of  grajdsh-white 
membrane  are  scattered  over  the  tonsils ;  also  over  the  soft  palate,  which 
is  greatly  swollen;  the}^  are  firml}"  adherent  to  the  underlying  mucous 
membrane.     The  submaxillary  gland  and  several  of  the  cervical  lymph- 
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First  Attack. 

1+,  Measles  eruption  apijears, 
chiefly  on  trunk. 

(I),  Intermediate  period  during 
■which  there  was  no  fever,  from 
eighth  to  twenty-second  day. 


Second  Attack. 
2  +  ,  General  well-marked  outbreak 

of  measles  eruption. 

3+,  Suppuration  begins  in  a  cervical 

lymph  node. 


Fig.  33. 


nodes  appear  considerably  swollen.  On  account  of  intense  pain  on  swal- 
lo^\ing  and  when  the  throat  is  touched,  six  leeches  were  to-da}^  applied  to 
the  front  of  the  neck.  A  specimen  of  the  blood  taken  from  one  of  the 
wounds  after  removing  the  leech — this  was  done  in  the  early  morning, 
before  the  patient  had  taken  any  nourishment — showed  on  microscopic 
examination  a  striking  increase  in  the  number  of  white  corpuscles,  there 
being  approximately  one  of  these  to  every  8  or  10  red  corpuscles.  The 
latter  were  not  arranged  in  the  more  or  less  orderly  figures,  often  forming 
rouleaux,  which  are  found  in  normal  blood,  but  were  clustered  together  in 
irregularly  shaped  masses  or  islands  of  different  sizes.  Lying  between 
these  islands  and  inclosed  in  them  are  seen  the  unmistakable  large  granu- 
lar white  cells  representing  the  white  corpuscles  of  the  blood,  and,  in  addi- 
tion, a  number  of  small,  colorless,  granular  cells  and  small,  free  nuclei — a 
picture  similar  to  that  presented  by  the  blood  of  a  patient  suffering  from 
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leiiksemia  lymphatica.  The  cell  outlines  were  rendered  much  more  dis- 
tinct by  the  addition  of  a  5%  salt  solution. 

Percussion  shows  the  spleen  to  extend  1  cm.  beyond  the  tip  of  the 
eleventh  rib;  it  can  also  be  palpated  on  careful  examination.  The  urine 
shows  traces  of  albumin  and  a  few  casts  containing  fibrin ;  there  are  no 
blood-corpuscles  present. 

I  will  omit  the  daily  record,  which  presents  nothing  of  importance,  and 
state  only  that  the  rash  was  entirely  gone  by  the  sixth  day;  the  splenic 
enlargement  and  the  patches  of  membrane  in  the  throat  had  disappeared 
by  the  second  day,  w^hile  the  temperature  fell  to  normal  on  the  ninth  day. 

The  kidney  symptoms  were  at  no  time  of  any  consequence.  The 
temperature  remained  normal  from  the  eleventh  to  the  eighteenth  day. 
Desquamation  was  completed  by  the  thirteenth  clay.  The  blood  was 
found  normal  on  the  sixteenth  day. 

Second  attack:  On  the  eighteenth  day,  just  as  the  patient  was  about  to 
get  up,  he  was  again  seized  with  fever. 

Evening  of  the  nineteenth  day:  The  patient's  whole  body  is  covered 
with  the  rash  of  scarlatina,  which  is  much  more  intense  and  brilliantly 
colored  than  it  w^as  two  weeks  ago.  He  complains  of  severe  headache, 
and  of  occasional  pains  in  his  muscles;  muscular  twitchings  are  frequent 
during  sleep.  The  pupils  appear  somewhat  contracted.  The  spleen  is 
again  enlarged,  the  area  of  dulness  again  extending  to  the  end  of  the 
eleventh  rib.  There  is  diminished  seci'etion  of  urine;  the  mucous  mem- 
brane of  the  pharynx  appears  slightly  congested  and  swollen. 

Twentieth  day:  The  headache  is  less  severe  and  the  patient  sleeps 
more  quietly.  The  pupils  are  normal.  The  patient,  though,  seems 
greatly  depressed,  ancl  feels  very  weak.  The  enlarged  spleen  is  percepti- 
ble on  palpation,  and  is  sensitive  to  pressure;  its  dulness  reaches  2  cm. 
beyond  the  end  of  the  eleventh  rib.  The  urine  contains  a  moderate 
amount  of  albumin  and  a  very  few  epithelial  cells ;  both  feet  are  slightly 
edematous. 

Twenty-first  day :  The  rash  has  somewhat  faded  from  the  upper  half 
of  the  body.  To-day  the  edema  involves  both  lower  extremities  and  the 
scrotum,  and  to  a  slight  extent  the  face  also.  There  has  been  some 
nausea.  The  urine  shows  a  large  amount  of  albumin,  but  no  distinct  casts 
containing  jibrin  are  to  be  found.  A  specimen  of  blood  obtain-ed  from  a 
slight  scratch  on  the  arm  shows,  as  before,  an  increased  number  of  white 
corpuscles,  but  not  to  so  marked  a  degree;  small,  granular  cells  and  small, 
free  nuclei  are  also  again  present,  but  the  grouping  of  the  red  corpuscles 
appears  much  more  regular  and  normal. 

Twenty-second  day:  The  rash  has  disappeared;  there  is  almost  no 
angina,  and  the  area  of  splenic  dulness  has  grown  smaller. 

Twenty-fourth  day:  The  mucous  membrane  of  the  tongue  and 
pharynx  again  look  normal,  and  the  swelling  of  the  spleen  has  gone  down 
completely.  The  face  and  scrotum  are  losing  their  edematous  appear- 
ance. 

Twenty-fifth  day :  A  well-marked  desquamation  has  begun. 

Twenty-eighth  day:  The  patient  had  a  rather  severe  attack  of  nose- 
bleed to-day.     The  blood  is  again  perfectly  normal. 

The  edema  disappeared  entirely  by  the  thirtieth  day,  the  albuminuria 
by  the  thirty-fifth  day.  There  was  no  fever  after  the  thirtieth  day. 
The  patient  made  an  uneventful  recovery,  getting  up  on  the  forty-second 
day.     The  temperature  record  is  given  on  the  chart. 
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Trojanowsky  is  unquestionably  justified  in  emphasizing  the 
pecuharity  of  these  cases.  Of  the  various  special  points  noted  in  the 
histories,  the  only  questionable  one  concerns  the  changes  in  the  blood. 
Were  these  really  so  extreme,  and  so  quickly  overcome?  In  order  to 
prove  this  beyond  a  doubt,  the  methods  employed  in  examination 
would  need  to  be  more  accurate.  Any  one  familiar  with  the  subject 
will  form  his  own  opinion  from  the  wording  of  the  record. 

The  theory  of  a  double  infection  by  relapsing  fever,  on  the  one  hand, 
and  measles  or  scarlatina  on  the  other  as  an  explanation  of  these  cases, 
seems  hardly  worth  considering.  That  malaria  played  any  part  in 
the  matter  is  still  more  improbable.     Indeed,   the  fact  that  the 
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First  Attack.  w  Second  Attack. 

1+,  Scarlatina  rash  breaks  out.  2  +  ,  Scarlatina  rash  breaks  out  afresh. 

<i),  Intermediate  period  during  which  there  was  no  fever,  from  eleventh  to  eighteenth  day. 

Fig.  34. 


cases  did  not  occur  at  one  time,  but  at  rather  long  intervals,  and 
quite  unconnected  with  epidemics  of  either  of  the  diseases  just 
referred  to,  is  sufficient  to  disprove  any  such  supposition.  There 
must  have  been  special  influences  at  work  which  will  have  to  remain 
unexplained  until  further  records  of  cases  and  improved  methods  of 
examination  shall  bring  enlightenment. 

It  is  hardly  possible  to  draw  a  sharp  distinction  between  the 
''complications"  and  the  "sequels"  of  the  acute  exanthemata,  nor  is 
this  point,  in  my  opinion,  of  any  great  practical  importance.  I 
would  also  enter  a  protest  against  the  use  of  the  terms  "  normal"  and 
"anomalous"  in  describing  their  course.  It  seems  to  me  best  rather 
to  discuss  whichever  disease  is  in  question  as  a  whole,  following  out 
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the  various  forms  in  which  it  manifests  itself  as  exhaustively  as 
possible,  and  then  to  consider  each  of  the  local  affections  separately. 

The  autopsy  findings  in  cases  of  the  acute  exanthemata  where 
death  occurs  at  the  height  of  the  disease  do  not  differ  from  those 
characterizing  any  other  acute  infectious  disease.  Later  on  we  find 
the  changes  induced  by  the  special  features  of  the  disease,  which 
become  the  more  marked  the  longer  its  duration.  Cases  illustrative 
of  this  point  seem  uncalled  for  at  this  juncture. 

The  next  question  which  presents  itself  for  consideration  is  that 
of  general  prophylaxis  of  the  acute  exanthemata.  With  smallpox 
we  need  not  concern  ourselves;  the  required  protection  is  afforded 
by  vaccination.  The  case  is  different  with  scarlatina  and  measles, 
in  which  diseases,  apart  from  all  other  considerations,  we  have  almost 
no  practical  basis  for  this  procedure.  The  matter  will  receive  full 
discussion  in  another  place. 

The  attention  of  the  medical  world  is  at  present  chiefly  directed 
to  the  schools,  which  are  very  properly  held  responsible,  to  a  large 
degree,  for  the  spread  of  the  acute  exanthemata.  There  is  no  doubt 
as  to  the  urgent  need  of  so  arranging  our  school-buildings  as  to  make 
them  conform  to  the  demands  of  public  health.  This  general  proposi- 
tion is  particularly  applicable  to  the  question  of  contagious  diseases, 
the  spread  of  which  is  highly  favored  by  such  conditions  as  are  to  be 
found  in  poorly  ventilated,  overcrowded  school-rooms. 

Let  us  examine  the  school  regulations  with  reference  to  this  point. 
The  importance  of  preventing  the  transmission  of  contagious  diseases 
through  the  medium  of  the  schools,  which  is  recognized  by  those  in 
authority,  has  led  to  the  enactment  of  a  number  of  rules  not  fully 
in  accord  with  the  purpose  for  which  they  were  designed.  The 
question  was  discussed  in  detail,  years  ago,  by  von  Kerschensteiner,* 
who  can  speak  with  the  authority  of  long  experience  such  as  few  have 
enjoyed,  having  been  engaged  for  a  great  many  years  in  oflficial 
work,  which  for  a  long  time  he  himself  directed,  which  gave  him  an 
oversight  of  all  the  conditions  prevailing  throughout  the  broad 
kingdom  of  Bavaria.  And  yet  it  almost  seems  as  if  again  could  be 
heard  the  voice  of  the  prophet  crying  in  the  wilderness — a  wilderness 
of  old  dogmas. 

Von  Kerschensteiner  bases  his  statements  on  the  following  propo- 
sition: "Smallpox,  scarlatina,  and  measles   are   not    communicable 

*  "  Vortrage  tiber  Gesundheitspflege,"  u.  s.  w.,  edited  by  Dr.  Paul  Bonier,  No.  x. 
— ^Von  Kerschensteiner,  "  Die  Verbreitung  von  Masern,  Scharlach  und  Blattern," 
"  Ein  Stiick  der  Schulgesimdheitspflege,"  Berlin,  Max  Pasch,  1883. 
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through  the  medium  of  a  third  person  who  remains  unaffected." 
This  simple  negative  proposition,  as  he  himself  styles  it,  this ''  heretical 
opinion,  immediately  raised  a  cloud  of  dust."  When  this  had  settled, 
von  Kerschensteiner  proceeded  to  formulate  the  following  proposi- 
tions, based  on  data  gathered  from  far  and  near,  which  in  his  opinion 
come  close  to  the  truth,  requiring  to  be  supplemented  in  exceptional 
cases  only  : 

1.  Smallpox,  scarlatina,  and  measles  are  in  the  great  majority  of 
cases  communicated  by  direct  contact  with  an  infected  individual. 

2.  The  transmission  of  the  germ  of  smallpox,  measles,  or  scarlatina 
through  the  medium  of  a  third  person  is  of  only  exceptional  occur- 
rence. 

3.  The  commimication  of  contagion  by  the  brushing,  beating  or 
cleaning  of  garments  belongs  in  a  separate  class. 

4.  Transmission  by  means  of  articles  of  common  use  which  have 
been  handled  by  or  otherwise  brought  into  contact  with  an  infected 
individual  must  be  classed  as  direct.  The  communication  of  a 
contagion  which  has  persistently  clung  to  a  given  place  for  an  unusual 
length  of  time  is  also  to  be  included  in  the  same  class. 

5.  The  conditions  most  favorable  to  the  communication  of  con- 
tagion are  found  during  the  eruptive  stage  and  at  the  time  of  its 
development;  the  conditions  are  less  favorable  during  the  period  of 
desquamation. 

The  material  on  which  the  above  conclusions  are  based  was 
gathered  by  the  medical  societies  of  Bavaria,  and  is  made  up,  therefore, 
of  facts  observed  by  unprejudiced,  practical,  experienced  men. 
Viewed  in  the  light  of  other  records  and  of  personal  experience, — I 
refer  the  reader  to  the  sections  on  ''Measles"  and  "Scarlatina," 
in  which  these  records  are  subjected  to  a  critical  analysis, — there 
seems  to  be  but  little  cause  for  difference  with  von  Kerschensteiner. 
I  will  therefore  follow  him  further  in  his  discussion. 

The  rule  that  the  brothers  and  sisters  of  a  patient  ill  with  scarlatina 
or  measles  are  to  be  excluded  from  school  has  been  observed  with 
more  or  less  stringency.  Its  practical  results  are  thus  described  by 
von  Kerschensteiner,  in  a  manner  very  true  to  life : 

"A  child  having  several  brothers  and  sisters  who  attend  school  is 
taken  with  scarlatina.  The  physician  in  charge,  fully  convinced  that  the 
disease  can  be  communicated  through  a  third  person,  yet  who,  by  the 
way,  finds  it  possible  to  continue  his  own  practice  without  injury  to  his 
conscience,  is  quick  to  direct  the  parents  to  remain  at  home  with  the 
patient,  to  prohibit  the  other  children  from  attending  school  and  the 


222  INTRODUCTION. 

family  in  general  from  making  or  receiving  visits.  So  the  entire  family, 
of  six  or  seven  members,  is  happily  isolated,  and  the  doctor  who  is  re- 
sponsible for  their  imprisonment  feels  satisfied.  But  to  what  fate  has  he 
consigned  the  children?  Instead  of  leaving  the  house  and  getting  into  the 
open  air,  of  neutralizing,  at  least  in  part,  the  unfavorable  effects  of  the 
hours  necessarily  spent  in  the  sick-room  because  of  limited  house  space 
by  playing  out-of-doors,  or  even  by  going  to  school,  they  are  kept  prison- 
ers Anthin  the  house,  which  they  find  very  tiresome,  soon  becoming  mo- 
rose, losing  their  appetite,  sleeping  poorly,  etc. 

"  In  such  a  state  of  siege  the  event  which  is  welcomed  mth  relief  and 
exclamations  of  thankfulness  is  that  which,  after  a  week  or  ten  days  of 
waiting,  takes  them  to  the  sick-room  to  keep  the  original  little  patient 
company,  for  they,  too,  have  begun  to  show  symptoms  of  the  disease, 
toward  the  conscientious  acquirement  of  which  nothing  whatever  has  been 
neglected.  If  this  solution  be  precluded,  however,  by  the  fact  that  some 
of  the  members  of  the  family  have  already  been  through  a  similar  time  of 
trouble,  the  imprisonment  begins  to  grow  insupportable,  and  the  pris- 
oners try  to  circumvent  the  confining  rules  imposed  upon  them  by  every 
means  in  their  power. 

"Meanwhile  one  of  the  cliildren  of  the  teacher  whose  school  they 
attend  has  also  been  taken  A^ith  scarlatina,  hence  the  father — that  is,  the 
teacher — should  like^^'ise  remain  away  from  school,  lest  he,  too,  should 
spread  the  contagion,  as  the  accepted  theory  would  have  it.  The  teacher, 
however, — I  am  speaking  from  personal  experience, — cheerfully  keeps  on 
with  his  school-work,  comforting  himself  with  the  thought  that  a  rule 
which  is  good  for  the  pupils  does  not  necessarily  fit  the  case  of  the  teacher. 

"  Another  moving  factor  in  this  conflict  of  opposing  duties  is  the  im- 
portance of  maintaining  the  regular  routine  of  school-work,  which  usually 
outweighs  the  anxiety  for  the  health  of  the  children.  Nor  is  this  in  the 
least  unnatural,  for  the  further  we  carry  the  consecjuences  of  transmission 
by  thiz'd  persons  in  imagination,  the  more  rapidly  do  difficulties  swell  to 
impossibilities,  soon  landing  us  in  the  realm  of  absurdities.  This  is  es- 
pecially true  of  a  large  city,  which  is  rarely,  if  ever,  entirely  free  from  acute 
exanthemata,  even  though  they  are  seen  only  in  sporadic  cases.  The 
above  examples  suffice  to  show  how  school-work  in  every  large  city  would 
be  subject  to  frequent  and  prolonged  interruptions  if  the  theory,  which  I 
am  in  a  position  to  contest,  were  to  be  carried  to  its  logical  conclusion  by 
the  enforcement  of  appropriate  regulations." 

Von  Kerschensteiner  next  proceeds  to  lay  down  certain  positive 
rules : 

"Intercourse  with  the  family  of  patients  suffering  from  scarlatina 
or  measles  is  admissible ;  the  children  in  such  a  f amih^  may  therefore 
unhesitatingly  continue  their  attendance  at  school,  just  as  physicians 
in  charge  of  the  patients  may  ^dsit  others  without  misgiving. 

"Since  it  is  during  the  stages  of  invasion  and  eruption  that  com- 
munication of  the  acute  exanthemata  is  chiefi}^  to  be  dreaded,  not 
during  the  process  of  desquamation,  prophylactic  measures  should 
be  undertaken  with  a  \dew  to  this  fact.  Teachers  should  be  carefully 
instructed  as  to  the  symptoms  which  precede  the  development  of  the 
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acute  exanthemata,  for  it  is  on  theni;  rather  than  on  the  medical 
inspector,  however  important  his  duties  may  be,  that  the  chief  burden 
of  responsibility  must  fall.  In  city  schools,  when  there  is  danger  of  an 
epidemic,  it  might  be  weh  for  the  inspector  to  see  the  children  daily, 
but  in  the  comitr}^  this  would  be  out  of  the  question. 

"The  teacher  sees  the  same  children,  occupying  the  same  places, 
for  a  nmiiber  of  hours  every  day ;  he  learns  to  know  the  appearance, 
habits,  and  ways  of  liis  pupils  perfectly,  and  is  quick  to  note  anything 
at  ah  out  of  the  ordinary.  If  he  has  familiarized  himself  with  the 
diseases  to  wMch  children  are  liable  by  simple,  oft-repeated  observa- 
tion, reinforced  by  instruction  on  important  points,  as  it  is  perfectly 
proper  to  insist  on  his  doing,  without  at  all  asking  too  much  of  him, 
he  ^dll  seldom  fail  to  detect  the  early  symptoms  of  an  acute  eruptive 
disease. 

"  Whenever  a  teacher  discovers  a  pupil  with  suspicious  S3^mptoms, 
pointing  either  to  scarlatina  or  measles,  his  first  duty  is  to  send  the 
child  home,  with  a  message  explaining  that  the  disease  in  question  is 
suspected.  The  same  precaution  should  be  taken  in  all  doubtful 
cases,  for  it  is  of  practical  advantage  to  look  upon  all  such  cases  as 
genuine." 

The  matter  is  decided  in  a  few  days;  if  no  further  symptoms 
appear,  the  child  msiy  return  to  school,  and  resume  his  studies  without 
any  appreciable  disadvantage  from  his  short  absence.  Such  pupils 
as  actually  develop  the  disease  in  question  should  not,  as  a  rule,  be 
readmitted  until  permission  to  that  effect  is  given  by  a  physician. 

In  country  districts  it  would  suffice,  in  my  opinion,  to  require 
that  a  certain  length  of  time  should  have  elapsed,  counting  from 
the  date  when  the  disease  first  developed. 

Von  Kerschensteiner  lays  emphasis  on  the  fact  thaj;  his  experience 
has  shown  it  to  be  entirely  practicable  for  teachers  to  be  made  respon- 
sible for  the  inspection  of  their  pupils  in  respect  to  manifestations 
of  the  acute  exanthemata.  I  have  no  doubt  whatever  that  this  is  so, 
for,  hke  most  other  practitioners,  I  have  often  known  children  to  be 
sent  home  by  their  teacher  on  the  appearance  of  the  very  first  symp- 
toms of  infection. 

When  does  it  become  ad^dsable  to  close  a  school?  Von  Kerschen- 
steiner takes  up  the  case  of  measles,  which  allows  of  positive  rules, 
its  period  of  incubation  being  definitely  established.  The  teacher, 
who,  of  course,  must  be  familiar  with  the  subject,  will  watch  the 
children  whose  near-by  seats  brought  them  into  closest  contact  with 
the  sick  ones  -with  a  special  degree  of  care.     If  new  cases  should 
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develop  about  the  tenth  da}',  he  should  urge  the  authorities  to  close 
the  school,  as  there  would  otherwise  be  great  danger  of  a  rapid  spread 
of  the  disease.  If  the  school  be  closed,  on  the  other  hand,  the  class- 
room epidemic  will  almost  certainly  be  stamped  out,  though  a  third 
set  of  cases  may  possibly  be  looked  for. 

Assuredly,  in  this  instance  we  are  standing  on  firm  ground.  But 
not  so,  unfortunately^  in  respect  to  scarlatina,  the  incubation  period 
of  which  is  uncertain,  a  circumstance  which  greatly  adds  to  our 
difficulties.  These  are  further  enhanced  b}^  the  much  more  prolonged 
duration  of  a  scarlatina  epidemic,  which  would  cause  a  school  to 
remain  closed  for  several  months  if  strict  measures  of  precaution 
were  to  be  fully  carried  out.  If  the  disease  appears  in  severe,  ^'irulent, 
epidemic  form,  however,  the  danger  for  its  victims  is  so  great  that 
it  seems  best  to  sacrifice  every  other  consideration  in  order  to  prevent 
its  spread.  It  is  wisest,  in  my  opinion,  to  judge  each  case  on  its  own 
merits,  and  decide  to  close  or  not  to  close  the  school  accorcHngly.  A 
general  rule,  as  applied  to  scarlatina,  does  not  seem  advisable. 

The  fundamental  principles  of  the  treatment  of  acute  exanthemata 
still  call  for  brief  mention.  They  do  not  differ  from  those  appficable 
to  acute  infectious  diseases  in  general. 

Negativeh^  considered,  the  measures  first  in  the  order  of  condemna- 
tion are  those  belonging  to  an  earlier  day,  when  it  was  the  custom  to 
envelop  the  patient  in  thick  coverings  for  the  purpose  of  drawing 
out  the  rash  to  the  skin  and  thereby  ridding  the  body  of  the  poisons 
circulating  in  it.  Many  a  hfe,  accorcUng  to  all  accounts,  has  been 
sacrificed  to  this  heating  process. 

The  same  can  be  said  of  antiphlogistic  methods,  which  were 
chiefly  concerned  with  blood-letting;  and  of  the  depleting  method, 
in  which  emetics  and  cathartics  were  relied  on.  Nor  was  the  excitant 
treatment,  introduced  by  Brown,  any  less  injurious. 

Our  object  should  be  to  avoid  treatment  of  individual  sj^mptoms 
unless  there  is  reason  to  fear  that  they  may  become  dangerous,  to 
keep  the  patient  as  well  nourished  as  possible,  and  to  guard  his 
phj'sical  strength  in  ever}^  way,  and,  lastly,  to  relieve  his  suffering 
in  so  far  as  this  lies  in  our  power. 
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The  fact  that  we  have  no  certain  knowledge  as  to  the  antiquity 
of  measles  was  referred  to  in  the  introduction.  Wide-spread  out- 
breaks of  the  disease  may  possibly  have  occurred  in  early  ages,  but 
rehable  data  on  this  point  are  not  obtainable,  nor  does  the  study  of 
ancient  records  enlighten  us  as  to  its  place  of  origin.  That  the  disease 
originated  somewhere  is  certain,  for  if  we  accept  U\dng  organisms  as 
the  causative  agents  of  infectious  processes,  we  are  forced  to  apply, 
the  laws  governing  all  Uving  matter  to  them  also.  Since  we  altogether 
exclude  the  possibility  of  spontaneous  generation,  it  is,  of  course, 
imderstood  that  the  general  denial  covers  living  germs  of  disease; 
we  must  still  consider,  however,  that  they  may  represent  the  product 
of  evolution  from  pre\dously  existing  organisms.  This  gives  a 
different  form  to  the  question,  but  does  not  alter  its  substance. 

What  we  do  know  is  that  measles  have  appeared  in  epidemic  form 
ever  since  the  eighteenth  century,  and  have  been  spread  by  the 
contact  of  human  beings  with  their  kind. 

Communication  of  Contagion. — ^The  point  of  chief  importance  in 
the  etiology  of  the  disease  lies  in  its  transmission  from  man  to  man; 
everything  else  is  comparatively  unimportant  and  meaningless. 
There  is  one  exception,  however,  and  that  is  in  respect  to  suscepti- 
bility. Almost  every  indi^ddual  is  liable  to  an  attack  of  measles; 
thus  the  germs,  whenever  introduced  into  a  community,  are  sure  to 
find  a  favorable  medium  for  their  development.  The  only  immunity, 
therefore,  which  the  indi^'idual  can  expect  is  that  afforded  by  an 
attack  of  the  disease  itself,  which,  though  very  effective,  is  still  not 
always  absolute,  since  repeated  attacks  are  sometimes  known  to  occur. 

Of  the  many  histories  of  epidemics  which  have  been  written,  I 
will  select  for  reference  here  the  one  by  Panum,  whose  researches 
show  him  to  be  keenly  observant  and  at  the  same  time  exceedingly 
matter-of-fact.     He  describes  an  epidemic  of  measles  in  th'e  Faroe 
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Islands.  The  facts  which  he  collected  form  the  basis  of  our  knowledge 
of  the  disease.  Very  valuable  supplementary  work  has  been  done  by 
E.  M.  Hoff,  now  of  Copenhagen,  who  at  one  time  held  an  official 
position  as  surgeon  at  the  Faroe  Islands,  where  in  1875  he  had  occasion 
to  observe  an  epidemic  of  measles.*  There  were  no  cases  of  measles 
on  these  islands  from  1781  to  1846,  when  the  disease  was  carried  there 
from  Copenhagen,  attacking  more  than  6000  of  the  7782  inhabitants. 
The  course  of  the  epidemic  was  easy  to  trace,  for  the  reason  that  the 
people  were  cut  off  from  all  contact  with  seafaring  folk  by  the  workings 
of  a  commercial  monopoly,  except  with  the  crews  of  the  boats  in  the 
service  of  the  Danish  government,  which  alone  took  charge  of  the 
trade  with  the  outer  world.  The  matter  was  further  simplified  by 
the  comparative  isolation  of  the  different  communities,  which,  because 
of  the  mountainous  character  of  the  islands,  were  confined  to  the 
valleys  Ijdng  here  and  there  along  the  coast.  The  strong  currents 
running  in  the  straits  between  the  islands  added  a  certain  amount 
of  danger  to  the  difficulties  of  communication.  Hence  every  occasion 
of  contact  with  the  inhabitants  of  other  villages  was  generally  known, 
and  noted  by  everybody  as  an  event  of  special  interest.  This  was 
particularl}^  the  case  during  the  measles  epidemic,  for  the  disease  was 
greatly  feared,  and  outside  intercourse  avoided.  If  any  such  took 
place,  however,  it  was  carefully  kept  in  mind,  so  that  exact  details 
of  the  circumstances  could  be  obtained  a  long  time  afterward. 

Panum  visited  17  of  the  20  islands  of  the  group  in  something  over 
four  months.  ''It  is  e^ddent,"  he  s&ys,  "that  the  opportunities  for 
observation  which  I  enjoyed  were  favorable  to  a  rare  degree."  Well, 
he  certainly  made  good  use  of  his  opportunities!  He  presents  the 
following  facts : 

The  disease  was  introduced  by  a  cabinet-maker  who  had  -sdsited 
friends  sick  with  measles  shortly  before  leaving  Copenhagen.  He 
himself  developed  the  disease  after  arri^dng  at  Thorshavn,  the  chief 
port  of  the  Faroe  Islands,  communicating  it  in  turn  to  his  two  most 
intimate  friends.  Then  the  epidemic  began.  In  every  case — Panum 
substantiates  his  statement  bj^  a  number  of  convincing  examples — 
contact,  direct  or  indirect,  with  a  measles  patient  could  be  shown  to 
have  taken  place.  It  may  as  well  be  noted  here — I  shall  refer  to  it 
in  detail  later  on — that  it  was  Panum  who  determined  the  length 
of  the  period  between  the  date  of  infection  and  the  outbreak  of  the 
eruption.     He  states  it  to  be  thirteen  to  fourteen  days.     Accurate 

*  "  Sundhedskollegiets  Aarsberetning,"  for  1876.  I  am  indebted  to  the  author 
for  my  acquaintance  with  this  work. 


ETIOLOGY.  229 

knowledge  on  this  point  is,  of  course,  most  necessary  for  deciding 
whether,  in  a  given  case,  the  disease  has  or  has  not  been  contracted. 

The  following  will  serve  as  an  illustration  of  how  the  contagion  was 
transmitted  by  personal  contact.  The  measles  were  carried  to  the  village 
of  Tjornvig  by  ten  men,  all  of  whom  had  been  in  contact  with  persons  suf- 
fering from  the  disease  on  the  occasion  of  a  fishing  expedition  on  the  4th  of 
June.  This  was  clearly  proved,  as  was  also  the  fact  that  the  ten  men  had 
not  met  except  on  that  one  occasion,  and  had  been  in  no  other  place  where 
measles  had  broken  out.  The  rash,  in  all  ten  cases,  developed  on  the  18th 
of  June. 

The  manner  in  which  the  contagion  was  introduced  and  spread, 
causing  the  epidemic  of  1875,  could  also  be  clearly  traced. 

Since  1846  there  had  been  only  one  epidemic,  that  of  the  year 
1862,  which  was  entirely  confined  to  one  place,  and  had  affected  only 
25  persons.  In  1875  it  became  known  that  measles  were  epidemic  on 
the  Shetland  Islands,  and  as  there  was  considerable  trade  carried  on 
by  the  Shetland  fishermen,  whose  boats  were  frequently  seen  in  the 
Faroe  harbors,  sometimes,  indeed,  with  measles  patients  on  board, 
the  introduction  of  the  infection  was  generally  feared.  Nor  was  this 
long  delayed.  The  first  four  Shetland  fishermen  who  were  landed 
sick  at  Thorshavn  were,  to  be  sure,  so  well  isolated  that  no  cases  of 
measles  were  contracted  from  them,  but  the  harm  had  already  been 
done  in  another  way. 

On  the  18th  of  May  an  English  fishing  smack  anchored  at  Vestman- 
'  havn — a  small  port — and  on  the  31st  the  measles  eruption  broke  out  on 
the  seven-year-old  son  of  a  customs  officer  whose  house  had  been  visited 
by  some  of  the  crew.  In  Thorshavn — the  chief  port — a  clerk  in  a  store 
was  taken  sick  on  Maj^  7th.  He  was  unable  to  say  positivel}^  whether  he 
had  been  in  contact  T\ith  any  of  the  crews  of  the  vessels  which  had  lain 
there  at  anchor  two  weeks  before.  At  any  rate,  the  epidemic  spread  from 
him.  He  had  been  at  work  on  the  7th  and  8th  of  May  and  had  served  a 
large  number  of  customers. 

On  the  9th  of  May  his  ph3^sician  found  the  rash  in  full  bloom.  Be- 
tween the  20th  and  23d  of  May  about  20  persons  developed  measles  in  the 
town  of  Thorshavn,  while  one  person  was  taken  sick  with  the  disease  in 
each  of  6  separate  villages.  All  of  those  affected  had  come  in  contact  vdth 
the  sick  clerk  on  the  7th  or  8th  of  May.  The  introduction  of  the  epidemic 
into  some  of  the  more  distant  islands  of  the  group  was  definitely  traced  to 
this  source.  I  must  content  myself  vdth  these  few  examples,  of  which  the 
article  referred  to  contains  a  large  number. 

The  epidemic  continued  to  spread,  by  personal  contact,  until  1123 
cases  of  the  disease  had  occiu-red. 

From  a  negative  standpoint,  too,  the  Faroe  studies  are  of  great 
interest.     Panum  states  positively  that  "Quarantine  is  be3^ond  a 
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doubt  the  most  reliable  measure  for  preventing  the  spread  of  measles," 
Even  in  case  of  a  house  in  an  infected  village,  the  family  found  it 
possible  to  keep  out  the  disease,  by  avoiding  any  contact  with  the 
other  villagers,  and  it  was  still  less  difficult  to  exclude  contagion  from 
a  whole  village  by  isolating  it.  About  1500  of  the  inhabitants,  who 
tried  this  plan  on  their  own  initiative,  remained  free  from  infection. 
At  the  time  of  the  epidemic  of  1875,  the  authorities  succeeded,  with 
the  assistance  of  the  people,  in  maintaining  a  quarantine  which 
entirely  sufficed  to  protect  a  considerable  number  of  the  islands  from 
the  disease. 

In  an  exceedingly  well-written  report  of  an  epidemic  at  Hagelloch 
(a  village  near  Tiibingen)  Pfeilsticker  *  tells,  too,  how  a  peasant 
found  it  possible  to  keep  his  three  children  free  from  contagion 
throughout  by  systematically  isolating  them  at  home  as  long  as  the 
disease  prevailed.  Such  a  wide-spread  epidemic  of  measles  may 
occur  as  to  warrant  the  use  of  the  term  pandemic  in  describing  it. 
Hirsch,t  for  instance,  speaks  thus  of  the  j^ears  1834  to  1836,  during 
which  period  the  greater  part  of  northern  and  middle  Europe  was 
affected,  and  1842-1843,  when  the  measles  plague  spread  through 
Switzerland,  France,  Holland,  Germany,  and  Russia. 

Epidemics,  confined  to  small  districts,  break  out  at  intervals, 
which  vary  in  length  in  different  places.  Attempts  have  been  made 
to  show  a  regularit}^  in  the  periodicity  of  outbreaks  in  a  given  locality, 
though  not  necessarily  according  with  that  of  any  other  locality. 
Such  calculations  are  entirely  fallacious. 

In  my  statistics,  for  instance,  which  are  very  extensive,  we  find  the 
following  figures  for  the  city  of  Tubingen,  representing  the  intervals 
between  epideirdes : 


.6  epidemics  during  the  years  1874  to  1893. 


138  weeks , 
144  " 
201  " 
184  " 
131  " 
63      " 

In  the  neighboring  ^dllage  of  Lustnau  these  intervals  were  noted : 
208  weeks  \ 
^'^^      ']      I   4  epidemics  in  the  years  1876  to  1893. 

211       "      / 

*"Beitrage  zur  Pathologie  der  Masern,"  u.  s.  w.,  Tiibingen,  L.  F.  Fues,  1863, 
p.  10. 

t  Loc.  cit.,  p.  114. 
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When  the  intervals  between  epidemics  vary  all  the  way  from  sixty- 
three  to  two  hundred  and  one  weeks,  it  is  plain  that  a  regular  time  of  re- 
currence cannot  be  spoken  of. 

Measles  never  entirely  die  out  in  large  cities,  but  persist  as  an 
endemic  disease,  which  occasionally  bursts  forth  in  epidemic  form. 
It  will  not  do  to  attempt  to  explain  the  outbreak  of  epidemics  or 
pandemics  in  a  large  city  by  assuming  the  germs  to  have  been  brought 
from  elsewhere,  thus  giving  them  an  opportunity  to  pre}^  upon  a 
susceptible  community.  Such  a  theory  may  be  justified  when  applied 
to  districts  which  have  been  entirely  free  from  cases  of  the  disease  for 
a  long  time,  and  may  therefore  suffice  for  country  communities  and 
small  towns,  but  other  causes  must  be  sought  for  in  more  populous 
places.  The  presumption  lies  near,  that  the  poison  at  such  times  is 
more  effective  in  its  action,  either  by  reason  of  an  increase  in  the 
number  of  germs  present  or  because  their  individual  virulence  is 
intensified.  In  all  probabiUty  both  causes  are  at  work  together, 
for  one  of  the  first  signs  of  additional  vitality — and  in  assuming 
the  existence  of  a  contagium  vivum  its  vitality  naturally  comes  into 
question — is  surel}^  an  increased  capacity  for  propagation.  (See  p. 
252.) 

In  studying  all  infectious  diseases,  it  is  necessary  to  consider 
general  meteorologic  and  climatic  conditions  with  a  view  to  discover- 
ing a  possible  relation  between  fluctuations  in  one  or  more  of  the 
factors  controlling  them  and  the  appearance  or  disappearance  of  a 
given  disease.  No  such  relation  is  demonstrable  in  the  case  of 
measles. 

The  contagium  of  measles  is  distributed  over  almost  the  entire 
face  of  the  globe ;  it  is  known  alike  in  the  tropics  and  in  high  northern 
latitudes,  a  fact  which  alone  speaks  for  its  great  independence  of 
climate.  Hirsch,  who  emphasizes  this  point,  concedes  nevertheless 
a  certain  influence  to  the  seasons  by  stating  that  the  majority  of 
measles  epidemics  occur  during  the  cold  months. 

Among  530  epidemics*  occurring  in  the  temperate  zone  of  Europe  and 
North  America,  339,  or  63.7%,  were  observed  during  the  colder,  and  191, 
or  36.3%,  during  the  warmer  months  of  the  year. 

Among  30,836  fatal  cases  of  measles  in  England  and  Wales  (during  the 
years  1838  to  1840  and  1849  to  1853)  the  proportions  reported  for  the 
different  months  were  as  follows : 

January-March:       8106       26.3%  July-September:  6610       21.4% 

April-June:  8907       28.9<^  October-December:      7213       23.4%, 

*  Taken  from  Hirsch,  loc.  cit.,  p.  116. 
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For  purposes  of  comparison,  I  will  give  the  figures  for  a  city  of  medium 
size,  Basel,  which  during  the  period  covered  by  the  data  in  question  in- 
creased in  population  from  18,933  (in  1824)  to  51,700.*  There  occurred, 
in  all,  only  356  fatal  cases  of  measles,  distributed,  as  to  season,  as  follows : 

January-March:        92       25.8%  July-September:  38       10.7% 

April-June:  183       51.4%  October-December:      43       12.1% 

If,  now,  we  apportion  the  cases  with  respect  to  the  average  tempera- 
ture of  the  different  months  at  Basel,  the  figures  appear  thus : 

During  the  6  colder  months   188         52.8% 

"         "    6  warmer  months 168         47.2% 

All  the  above  statistics  tend  to  prove  a  slight,  but  only  a  very  slight, 
influence  on  the  part  of  the  cold  season.  This  is  best  seen  with 
reference  to  the  inception  of  the  epidemics,  eight  of  the  eleven  which 
fell  to  the  share  of  Basel  beginning  during  the  colder,  and  only  three 
during  the  warmer,  months  of  the  year. 

The  explanation  which  so  naturally  presents  itself,  that  the  spread 
of  the  contagion  is  favored  by  the  shut-in  life  of  the  winter,  with 
the  close  contact  which  this  implies,  is  contested  by  Hirsch,  who  points 
out  that  the  influence  of  the  cooler  season  is  perceptible  even  in  the 
tropics.  "V\Tiether  there  is  not  some  truth  in  the  theory  as  applied 
to  our  conditions  of  life,  however,  must  for  the  present  remain  un- 
decided. The  nature  of  the  soil  certainl}^  has  nothing  whatever  to 
do  with  the  dissemination  of  measles. 

As  far  as  individuals  are  concerned,  the  fact  of  prime  importance 
is  the  almost  absolutely  universal  susceptibility  of  mankind  to  the 
contagion  of  measles,  which  all  races  share  in  equal  degree.  This 
last-mentioned  point  is  demonstrated  b}^  the  instances  of  transmission 
of  the  disease  to  tribes  which  had  previously  remained  exempt. 

Many  physicians  are  inclined  altogether  to  deny  the  possibility  of 
immunity,  advancing  arguments  in  support  of  their  position,  which, 
although  very  forcible,  do  not  seem  to  me  to  be  quite  convincing. 
B.  Bohn,f  for  instance,  writes  as  follows: 

1.  It  cannot  be  positively  proved  that  a  person  declared  to  be 
immune,  and  w^ho  passes  through  an  epidemic  without  contracting 
the  disease,  has  not  really  suffered  from  measles  in  childhood.  The 
attack  may  have  been  so  light  as  to  be  overlooked  at  the  time. 

2.  It  is  conceivable  that  what  appears  to  be  immunity  is  really 
nothing  but  a  lack  of  opporttmity  for  infection. 

*  From  the  very  carefully  prepared  article  by  E.  Hagenbach,  "  Epidemio- 
logisches  aus  Basel,"  "Jahrbuch  fiir  Kinder heilkunde,"  new  series,  vol.  ix,  pp.  46 
et  seq. 

t "  Ueber  Morbilli  adultorum,"  Deutsche  med.  Wochenschrift,  1888,  p.  332. 
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These  possibilities  should  undoubtedly  be  borne  in  mind,  but  the 
assumption,  on  the  other  hand,  that  a  person  remaining  exempt 
must  have  had  measles  when  a  child,  the  attack  having  simph^  not 
been  noticed  at  the  time,  is  certainly  no  less  unsupported  by  evidence 
than  the  one  it  is  meant  to  supplant. 

The  second  argument  seems  to  me  less  easily  met,  if  broadly  inter- 
preted. It  is  particularly  true  of  the  acute  exanthemata  that  the 
virulence  of  the  poison  producing  the  disease  is  a  varying  factor,  on 
which  its  ability  to  develop  within  the  human  body  largely  depends. 
If  we  admit  the  truth  of  this  statement,  it  follows  that  although 
certain  individuals  may  be  immune  to  the  infectious  organisms  in  the 
strength  which  they  ordinarily  possess,  it  cannot  be  shown  that  such 
immunity  would  be  maintained  were  their  virulence  to  increase.* 

Individual  susceptibility  may  also  be  greater  at  one  time  than 
at  another,  although  such  variation  is  less  frequently  observed. 
Hoff  tells  of  three  men,  who  acted  as  nurses  during  an  epidemic  in 
1846,  remaining  exempt,  yet  who  took  the  disease  in  1875. f 

The  questions  thus  raised  are,  to  my  mind,  of  too  little  importance 
to  make  it  worth  while  to  spend  much  time  in  answering  them. 
Practically,  at  all  events,  we  have  to  look  upon  almost  everybody  as 
susceptible. 

To  what  extent  such  a  view  is  sustained  by  statistics  is  strikingly  illus- 
trated in  a  table  gotten  up  by  Hoff.  This  is  especially  valuable  for  the 
reason  that  it  embraces  all  ages  and  that  the  figures  are  perfectly  reliable. 
I  therefore  give  it  complete : 


Number 
OF  In- 
habit- 
ants. 

Attacked  bt 
Measles. 

Not  Af- 
fected 

Those  Remaining 
Unaffected  Lived 

Epidemic 
of  1846. 

In  1862 

or  at  some 

other 

time. 

Epidemic 
of  1875. 

In  the 

same 

house 

with 

measles 

patients. 

In  house 

where 
there  was 
no  meas- 
les pa- 
tient. 

Thorshavn 

Vestmanhavn 

Kollef  jord 

Sandwaag 

930 
315 
223 
166 

417 

111 

92 

35 

1 
22 

2 

506 
139 
120 
117 

6 
43 
11 
12 

1 

1 
5inl 
house 

5t 

10  § 
7t 

Total 

634 

655 

25 

882 

72 

*  Compare  the  chapter  on  measles  by  Thomas,  in  von  Ziemssen  's  "  Handbuch 
•der  speciellen  Path.  u.  Ther.,"  Leipsic,  Vogel,  1877,  vol.  ii,  Pt.  2,  p.  53  of  2d  ed. 
t  See  also  a  case  of  Pfeilsticker,  loc.  cit.,  pp.  15,  16. 
t  In  3  separate  houses.  §  In  5  separate  houses. 
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A  partial,  temporary  immunity  is  universally  conceded.  This 
covers  the  first  five  months  of  infancy,  the  number  of  very  young 
infants  affected  during  an  epidemic  being  a  comparatively  small  one. 

Satisfactory  statistics  on  this  point  are  lacking,  and  would  probably 
be  difficult  to  gather  if  all  the  conditions  bearing  on  the  question  were  to 
be  taken  into  consideration.  Of  the  latter,  I  will  mention  only  one,  on 
which  Thomas  very  properly  lays  stress — namely,  the  comparatively 
slight  opportunity  for  contagion  afforded  so  young  an  infant  if  it  happens 
to  be  the  first  child  in  the  family. 

The  only  statistics  which  will  bear  close  inspection  are  those  compiled 
by  Pfeilsticker  *  from  records  of  an  epidemic  which  he  himself  carefully 
followed.  The  little  village  of  Hagelloch,  near  Tiibingen,  had  a  popula- 
tion of  577  in  1861 .  The  last  epidemic  of  measles  had  occurred  in  the  win- 
ter of  1847-48.  There  were  197  children  under  fourteen,  of  whom  185 
contracted  the  disease ;  among  the  older  inhabitants  only  3  were  affected, 
all  of  them  fifteen  years  old,  who,  according  to  their  parents,  had  not  pre- 
viously had  the  measles.  The  ages  of  the  very  young  children  who  took 
the  disease  ran  as  follows : 


Age. 

Total  Number  of  Chil- 

NuMBEE  Who  Con- 

Number Remaining  Un- 

DEEN OF  This  Age. 

tracted  Disease. 

affected. 

Months. 

2 

2 

— 

2  (1  was  isolated). 

3 

2 

— 

2 

4 

2 

— 

2 

5 

1 

— 

1 

6 

2 

2 

— 

7 

3 

3 

1 

8 

1 

1 

— 

9 

1 

1 

— 

10 

3 

3 

— 

Years. 

1 

14 

14 

— 

2 

18 

16 

2  (1  was  isolated). 

As  a  rule,  such  tables  give  only  the  number  of  children  who  contract 
the  disease  at  specified  ages;  their  value  is  therefore  distinctly  hmited. 
As  an  example,  I  will  cite  statistics  reported  by  Bartels.f  There  had 
been  no  epidemics  of  measles  in  Kiel  since  1853,  until  that  of  1860,  which 
began  in  the  month  of  March.  The  recorded  cases  numbered  673,  being 
proportioned  as  to  age  as  follows : 

Under  1  year 31  5.4% 

Between    1  and    5  years   274  47.8% 

5     "     10     "    226  39.4% 

10     "     15     "    32  5.6% 

15     "     20     "    4  0.8% 

20     "     30     "    3  0.7%o 

Over  30  years 3  0.7% 

*  hoc.  cit.,  p.  14. 

t  Bemerkungen  uber  eine  im  Friilijahre  1860  in  der  Poliklinik  in  Kiel  beobach- 
tete  Masernepidemie  u.  s.  w.,  Virchow's  Archiv,  vol.  xxi,  pp.  26  et  seq. 
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As  early  as  the  latter  half  of  its  first  year  the  child  begins  to  show 
an  increasing  susceptibility  to  measles,  and  by  the  time  it  enters  its 
second  j^ear  this  is  fully  developed.  It  is  useless,  therefore,  to  discuss 
comparative  susceptibility  with  regard  to  the  following  years,  the  con- 
traction of  the  disease  depending  entirely  upon  the  opportunities  of 
infection.  The  people  of  the  Faroe  Islands  had  been  free  from  it  for  a 
period,  first,  of  sixty-five  years,  afterward  for  one  of  twenty-nine 
years,  but  when  the  epidemics  broke  out  no  one  exposed  to  it  escaped, 
no  matter  what  his  or  her  age  might  be.  Panum*  states  that,  as  far  as 
he  knew,  not  a  single  one  of  those  still  hving  in  1846  who  had  been 
protected  by  quarantine  in  1791  failed,  when  exposed  to  the  contagion 
of  the  second  epidemic,  to  be  taken  with  measles.  Hoff  makes  a  simi- 
lar report,  except  that  he  mentions  a  very  few  exceptions.  In  places 
where  measles  break  out  at  shorter  intervals,  such  a  state  of  affairs 
cannot,  of  course,  be  observed.  Cases  of  measles  occurring  after  child- 
hood are  there  usually  to  be  attributed  to  the  fact  that  the  persons  in 
question  have  never  before  happened  to  come  in  contact  with  the  con- 
tagion. B.  Bohn,  of  Konigsberg,  for  instance,  had  among  a  total  of 
nearly  800  measles  patients,  34  who  were  over  fifteen  years  of  age. 
Forster,  of  Dresden,  had  17  adults  in  400  cases. 

It  is  maintained  by  some  physicians  that  a  certain  degree  of  immunity 
is  afforded  by  chronic  nerA^ous  diseases,  especially  those  affecting  the 
brain.  I  do  not  believe  this  to  be  so,  at  least  I  know  nothing  in  the  litera- 
ture on  the  subject  which  properly  substantiates  such  a  claim.  Nor  do  I 
consider  it  really  proved,  to  say  the  least,  that  such  nervous  affections 
bring  about  irregularities  in  the  course  of  the  disease. f  These  are,  at  all 
events,  confined  to  the  temperature  curve,  in  which  certain  variations 
from  the  normal  do  occasionally  have  to  be  taken  into  consideration. 

We  are  next  led  to  inquire  whether  the  immunity  conferred  by  one 
attack  of  measles  is  absolutely  to  be  relied  on. 

Panum  states  that  he  has  never  met  with  an  instance  of  second 
attack;  Hoff,  too,  is  inclined  to  doubt  that  such  occur,  and  criticizes 
the  accounts  given  him  by  two  persons  of  what  they  believed  to  be 
second  attacks.  It  has  been  definitely  shown,  nevertheless,  that  the 
disease  can  be  contracted  more  than  once.  MaizelisJ  has  collected  all 
the  reported  cases,  numbering  in  all  106;  of  these,   103  concerned 

*  "Die  nosographischen  Verhaltnisse  Danemarks,"  u.  s.  w.,  Verhandhmgen  der 
physikalisch-medicinischen  Gesellschaft  in  Wurzburg,  Erlangen,  Enke,  1852,  vol.  ii, 
p.  293. 

t  See  Pfeilsticker,  loc.  cit.,  pp.  18  and  49. 

t  "Ueber  die  dixrch  das  Ueberstehen  von  Infectionskrankheiten  erworbene 
Immunitat,"  Virchow's  Archiv,  vol.  cxxxvii,  pp.  468  et  seq. 
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second  attacks,  while  3  (?)  purported  to  represent  a  third  attack. 
Recurrences — that  is,  attacks  which  occur  in  connection  with  and 
shortly  subsequent  to  the  primary  outbreak — are  not  included  in  this 
collection.  Third  attacks  are  exceedingly  rare,  at  any  rate;  except 
for  the  very  brief  account  of  a  case  given  by  Streng*  we  have  onlj^  the 
history  reported  by  Hennig  t  of  a  patient,  a  woman,  whom  he  himself 
attended  during  two  attacks  of  measles,  in  her  thirty-second  and 
thirty-third  years  respectively,  who  in  all  probability  had  already  had 
the  disease  in  her  thirteenth  year. 

Even  one  repetition  is  uncommon,  as  is  apparent  from  the  com- 
paratively small  number  of  instances  on  record.  Some  of  these,  too, 
may  be  explainable  by  a  mistake  in  diagnosis,  in  connection  with 
rotheln  in  particular.  Other  infectious  processes  may  also,  I  think, 
closely  simulate  measles ;  if  too  much  weight  is  laid  on  the  appearance 
of  the  eruption,  a  mistake  is  liable  to  occur. 

The  following  is  a  brief  history  of  one  of  my  own  cases : 

Case  8. — Anna  D.  was  taken  sick  with  measles  in  1893  (during  an 
epidemic).     Her  five-year-old  brother  was  brought  to  the  hospital  on 

F.  May  27th,  with  a  well-developed  rash; 
she  herself  followed  him  on  June  10th, 
the  rash  showing  only  on  her  face. 
Her  other  symptoms  consisted  of  red 
blotches  on  the  soft  palate,  conjuncti- 
vitis, coryza,  and  bronchial  catarrh. 
There  was  no  perceptible  enlargement 
of  the  spleen;  the  intestines  were  not 
affected,  and  there  was  no  albumin  in 
the  urine.  The  rash  developed  as  usual, 
faded  gradually,  and  had  disappeared 
by  June  16th.  The  attack  was,  on  the 
whole,  a  light  one,  as  the  temperature 
chart  indicates. 

On  the  3d  of  March,  1894,  the  child 
was  again  admitted  to  the  hospital. 
The  mother  stated  that  a  slight  cough 
had  persisted  since  she  recovered  from 
tlie  measles,  which  had  gradually  in- 
creased, also  that  the  child's  skin  had 
frequently  felt  hot.  On  examination,  we  found  an  area  of  consolidation 
in  the  upper  lobe  of  the  left  lung,  which  became  more  clearly  marked  by 
the  end  of  the  first  week;  also  a  general  bronchitis  involving  the  large 
and  medium-sized  tubes.  On  the  left  side  the  bronchitis  gradually  be- 
came more  severe ;  the  fever  ran  high  (up  to  40.6°  C. — 105°  F. — per 
rectum),  with  well-marked  intermissions  (37°  C. — 99°  F.).     A  diagnosis 

*  "  Ein  Fall  von  Masernrecidiv,"  Deutsche  med.  Wochenschrift,  1892,  p.  1084. 
t  "  Exanthematica,"  "Jahrbuch  fur  Kinderheilkunde,"  new  series,  vol.  viii, 
pp.  417,  418. 
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further  fever. 
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was  made  of  tuberculosis.  The  temperature  continued  to  be  taken  three 
times  a  day(at  8  a.  m.,  noon,  and  6  p.  m.),  the  record  showing  the  tem- 
porary fluctuations  commonly  noted  in  a  case  of  slowly  healing  tubercular 
lesions.  The  record  for  November  3d  read  as  follows:  a.  m.,  38.1°  C. 
(100.5°  F.);  p.  M.,  38.3°  C.  (101°  F.);  for  November  11th,  a.  m.,  37.9°  C. 
(100°  F.).     The  fever  had  not  reached  39°  since  the  evening  of  July  7th. 

November  13th:  It  is  possible  that  the  child  has  been  exposed  to 
measles,  of  which  cases  are  being  reported  in  the  neighborhood,  though 
not  in  the  city  proper.  From  the  14th  on,  she  complained  of  not  feeling 
well,  had  fever,  and  was  constipated,  the  latter  symptom  being  difficult  to 
overcome. 

November  22d :  A  rash  has  come  out  on  the  patient's  left  arm  in  the 
form  of  slightly  raised,  rose-red  spots,  the  size  of  lentils,  and  disappearing 
on  pressure.  On  the  23d  it  covered  the  chest,  abdomen,  and  lower  ex- 
tremities, the  blotches  coalescing  in  places. 

By  November  24th  the  rash  had  also  spread  to  the  face  and  head. 
Other  symptoms  also  began  to  manifest  themselves — namely,  coryza, 
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Fig.  36.— 1+,  Onset;  2+,  outbreak  of  eruptiou  ;  3+,  eruptiou  almost  entirely  faded. 


mild  conjunctivitis,  red  blotches  on  the  soft  palate,  angina,  and  a  slight 
bronchial  catarrh.  By  the  29th  the  rash  had  faded  and  a  fine  scaly  des- 
quamation supervened.  Recovery  proceeded  uneventfully,  but  was  fol- 
lowed by  the  old  condition,  with  occasional  unexplained  rises  of  tempera- 
ture. The  temperature  chart,  covering  the  period  of  interest,  is  here 
appended. 

I  am,  for  my  part,  con^dnced  that  we  really  have  to  do  with  a  second 
attack  of  measles  in  this  case,  but  must  admit  the  occurrence  of  certain 
irregularities  the  second  time,  to  which  exception  may  very  properly  be 
taken.  I  refer  to  the  manner  in  which  the  eruption  spreads  and  the  course 
of  the  fever.  Whoever  is  familiar  ^^^th  the  subject  will  comprehend  these 
points  -without  further  explanation;  he  will,  however,  find  it  difficult  to 
draw  a  positive  conclusion  as  to  the  case. 

It  is  an  interesting  fact  that  a  pregnant  woman  w^ho  contracts 
measles  may  communicate  the  disease  to  her  unborn  child.  The 
poison  must  therefore  be  able  to  pass  through  the  placenta.  About 
twenty  cases  have  been  reported  in  all.     It  is  presumed  that  the  child 
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becomes  infected  very  soon  after  the  disease  organisms  have  attacked 
the  mother,  since  the  disease  presents  the  same  stage  of  development 
in  mother  and  child  at  the  time  of  the  latter 's  birth.  Not  only  has  the 
rash  been  found  fully  developed,  but  cases  are  also  on  record  in  which 
both  were  suffering  from  the  so-called  catarrhal  stage,  this  being  fol- 
lowed in  due  season  by  the  outbreak  of  the  rash.*  Synchronism  is  not 
an  absolute  rule,  however.  Franz  Mayr  f  tells  of  seeing  measles  break 
out  in  an  infant  one  week  old,  though  he  omits,  by  the  way,  to  men- 
tion the  facts  relative  to  the  mother's  attack.  Just  what  this  case  and 
others  like  it  really  point  to  remains  uncertain. 

In  this  connection  we  again  find  Hoff 's  investigations  very  helpful. 
He  states  that  "without  exception,  everybody  born  in  the  year  1846 
whose  mother,  according  to  her  own  statement,  and  as  affirmed  by 
comparison  with  the  church  records,  contracted  measles  during  her 
pregnancy,  was  attacked  by  the  disease,  if  exposed  to  it,  at  the  time  of 
the  epidemic  of  1875.  It  appeared  to  make  no  difference  in  what 
month  of  her  pregnancy  the  mother  had  happened  to  be  when  she  took 
the  measles.  While  ordinarily,  therefore,  there  is  not  the  slightest 
ground  for  believing  the  contagion  to  be  carried  to  the  fetus  through 
the  placental  circulation,  it  is  interesting  to  note  that  one  child  born 
during  the  epidemic  broke  out  with  the  rash  when  only  eleven  days  old, 
— ^two  days  sooner  than  would  normally  be  expected, — the  rash,  in  the 
mother's  case,  being  then  at  its  height." 

It  is,  of  course,  possible  that  the  child  contracted  the  disease  soon 
after  birth,  but  it  can  also  be  presumed,  and  perhaps  with  more  reason, 
that  it  was  infected  by  its  mother  during  the  last  few  days  of  intra- 
uterine life. 

The  specific  organism  which  causes  measles  is  not  yet  known 
to  us. 

Two  reports  of  investigations  have  lately  been  published,  in  which 
very  different  results  are  described. 

Doehle  %  examined  the  blood  of  eight  measles  patients,  and  found 
peculiar  organisms  both  in  the  plasma  and  red  corpuscles.     These  meas- 

*  A.  Ballantyne,  "Congenital  Measles,  with  Notes  of  a  Case/'  Archives  of 
Pediatrics,  April,  1893.  This  reference  is  taken  from  an  abstract  in  the  "  Jahrbuch 
fiir  Kinder heilkunde,"  vol.  xxxvi,  new  series  (1893),  p.  406. 

t  "  Beobachtungen  tiber  Masern,"  u.  s.  w.,  Zeitschrift  der  k.  k.  Gesellschaft  der 
Aerzte  zu  Wien,  1852,  8th  year,  Pt.  2,  p.  15. 

X  "Vorlaufige  Mittheilung  iiber  Blutbefunde  bei  Masern,"  Centralblatt  fiir 
allgemeine  Pathologic  und  ■pathologische  Anatomie.  Edited  by  Ziegler  and  v.  Kahlden, 
Jena,  Fischer,  vol.  iii,  No.  4,  p.  150  (February,  1892) ;  and  "  Zur  Aetiologie  von 
Masern,  Pocken,  Scharlach,  Syphilis,"  Centralblatt  fiir  Bakteriologie  und  Parisiten- 
kunde,  Jena,  Fischer,  vol.  xii,  No.  25,  p.  906  (December,  1892). 
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ured  from  ^  to  1  ,a  in  diameter,  showed  a  light  margin  and  a  dark  center, 
were  motile  and  provided  with  flagellse.  Doehle  observed  a  number  of 
other  forms  in  addition,  which,  he  thought,  represented  different  stages  of 
development  of  the  same  micro-organism.  This  he  places  in  the  class  of 
parasitic  protozoa. 

Canon  and  Pielicke  *  look  upon  a  bacillus  which  they  have  discovered 
in  the  blood  as  well  as  in  the  nasal  and  conjunctival  secretions  of  measles 
patients  as  specific. 

[In  Lubarsch's  serial  work, ''Ergebrusse  der  allgemeinen  Patho- 
logie,"  etc.,  fourth  year,  published  1899,  the  following  re\dew  is 
given  as  to  the  various  claims  of  investigators  in  regard  to  micro- 
organisms in  measles : 

Crajkowsky  f  obtained  cultures  in  19  cases  out  of  56  of  the  bacillus 
already  described  in  1892  by  Canon  and  PieKcke.  It  stains  with 
methylene-blue  and  eosin,  and  is  often  as  long  as  the  radius  of  a 
blood-corpuscle.  Its  habitat  appears  to  be  in  the  secretions  of  the 
nose  and  conjunctiva.  Although  tliis  bacillus  has  been  known  since 
1892,  it  has  not  yet  been  shown  to  be  the  cause  of  measles. 

Other  authors  have  demonstrated  the  presence  of  ameba-like, 
flagellated  animal  parasites  in  the  blood  and  in  the  buccal  and  nasal 
secretions  of  measles  patients.  BehlaJ  reported  such  a  find  and 
also  discovered  the  same  organism  in  pigs  which  had  a  measles-hke 
eruption.  BarbierS  failed  to  find  micro-organisms  in  the  blood  of 
measles  patients,  although  he  found  a  germ  like  the  LofHer  bacillus 
in  the  conjunctival  secretion  of  most  of  the  cases  studied.  In 
the  secretions  from  the  mouth  and  nose,  streptococci  were  chiefly 
found.  Numerous  observers  have  noted  the  frequent  occurrence 
of  this  germ  in  measles,  and  Robet ![  even  regards  it  as  the  cause  of 
measles.  DiArck  **  found  the  streptococcus,  as  a  rule,  in  the  pneu- 
monia of  measles.  According  to  IIutinel,tt  streptococcus  pneumonia 
spreads  very  readily  in  a  hospital  ward  from  measles  patients  to 
their  neighbors. 

Arsamaskoff  tj  describes  a  bacillus  which  occurs  in  the  blood, 
secretions  of  throat  and  conjunctiva,  and  pneumonia  foci.  Pure 
cultures  were  obtained  on  six  occasions.     Milk  proved  to  be  a  spe- 

*"Ueber  einen  Bacillus  ini  Blute  von  Masernkranken,"  Berliner  hlinische 
Wochenschrift,  29th  year,  Xo.  16,  p.  317  (April,  1892) 

t  Centralbl.  f.  Bakteriol,  1895.  %  Centralhl.  f.  BakterioL,  1896,  xx,  p.  561.  ' 

§  "Soc.  med.  d.  Hop.,"  1897,  Feb.  20.  ||  These  de  Paris,  1896. 

**Deutsch.  Arch.  f.  Min.  Med.,  1897,  Bd.  lviii. 

^'\  Rev.  mens.  d.  mal.  d.  I'enf.,  1897. 

}J  Bolnitschnaja  Gaseta  Botkina,  1898;  Centralhl.  f.  Bakteriol.,  1899,  xxv,  831. 
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cially  good  culture-medium,  for  the  germs  kept  alive  therein  for  weeks. 
All  attempts  to  inoculate  animals  proved  fruitless.  The  bacillus 
was  small,  in  length  about  half  the  diameter  of  a  blood-corpuscle, 
and  three-fourths  as  wide  as  the  typhoid  bacillus.] 

Under  these  circumstances  it  is  well  to  determine  as  far  as  possible 
how  the  unknown  poison  is  spread. 

The  first  question  to  be  answered  is.  Are  we  justified  in  assuming  a 
definite  period  to  intervene  between  the  time  when  the  measles  poison 
enters  the  system  and  the  moment  when  it  begins  to  take  effect?  The 
best  standard  of  measurement  to  apply  to  this  period  has  been  found 
to  be  the  number  of  clays  from  the  date  of  infection  to  the  outbreak  of 
the  rash. 

This  represents,  then,  the  sum  of  the  two  factors — period  of  incu- 
bation and  catarrhal  stage  (better  termed  enanthemic  stage).  While 
the  duration  of  either  of  these  two  periods,  taken  separately,  is  liable 
to  vary  quite  considerably,  their  sum  remains  constant.  The  longer 
the  law  formulated  by  Panum  is  subjected  to  the  test  of  practical  ex- 
perience, the  more  do  we  become  assured  of  its  reliability  for  the  great 
majority  of  cases.  To  be  quite  sure  of  our  position,  we  must  count 
from  thirteen  to  fifteen  days  from  infection  to  eruption.  Possibly  the 
period  might  be  even  more  definitely  stated ;  in  the  pubUshed  records 
of  cases  I  fail  to  find  a  proper  distinction  between  calendar  days  and 
clays  as  reckoned  from  the  hour  of  exposure,  and  it  is  the  latter,  of 
course,  which  are  to  be  considered. 

It  must  not  be  forgotten,  though,  that  this  rule  has  its  exceptions. 
By  this  I  do  not  mean  the  apparent  exceptions,  where  it  is  really  only 
the  memory  of  the  sick  ones  which  is  at  fault,  as  Panum  points  out  so 
forcibly;  but  we  know  that  living  beings  taking  a  contagion  from 
other  living  beings  are  not  governed — at  least  as  far  as  we  can  ascer- 
tain— by  inflexible  rules  such  as  can  be  applied  to  the  force  and  fre- 
quency of  the  blows  of  a  steam-hammer. 

It  may  be  that  the  development  of  some  other  infectious  process  in 
conjunction  with  measles  exerts  a  certain  influence  on  the  period  in 
question,  as  is  claimed  by  several  observers,*  but  our  knowledge  on  this 
point  does  not  permit  of  positive  statements.  If  we  will  judge  the 
so-called  exceptions  properly,  we  must  bear  in  mind  a  source  of  error, 
from  which  we  can  easily  draw  false  conclusions — namel)^,  the  fact 
that  the  rash  may  at  first  be  very  scanty,  or  may  develop  in  successive 
crops.  It  is  quite  possible,  therefore,  to  overlook  it  for  a  time,  and  to 
assume,  when  a  little  later  on  it  becomes  more  apparent,  that  it  has 

*  Compare  Thomas  in  v.  Ziemssen's  "  Handbuch,"  p.  47. 
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then  just  broken  out.  Such  a  mistake  is  all  the  more  likely  to  occur 
if  the  eruption,  instead  of  appearing  first  on  the  face,  as  we  expect  it  to 
do,  chooses  a  part  of  the  body  usually  kept  covered. 

The  convincing  statistics  placed  at  Panum's  disposal  by  the  excep- 
tionally favorable  circumstances  attending  the  epidemics  in  the  Faroe 
Islands  cannot  be  matched  by  those  obtained  in  any  other  locality. 
Hoff,  and  another  physician  who  was  also  there  in  1875,  Petersen  by 
name,  cite  a  number  of  equally  valuable  cases.  The  latter,  for  in- 
stance, tells  how  the  measles  were  carried  to  the  outlying  \dllage  of 
Gjov  by  a  3^oung  man  who  had  left  Thorshavn,  where  the  epidemic  was 
in  full  force,  on  the  9th  of  May.  The  rash  in  his  case  broke  out 
promptly  on  the  23d. 

Data  gathered  under  less  favorable  conditions  can  be  relied  on  with 
var3ing  degrees  of  certainty.  Whoever  is  inclined  to  be  skeptical  will 
point  out  the'  impossibility  of  proving  beyond  a  doubt  that  a  measles 
patient  could  have  contracted  the  disease  only  at  the  time  and  place 
named  by  him. 

Even  if  the  case  reported  by  Rilliet,*  which  certainly  seems  well 
substantiated,  should  also  be  discredited  by  insistent  skeptics  of  this  ilk, 
the  fact  remains  that  the  figures  established  by  Panum  have  invaria- 
bly been  confirmed  by  ever}^  careful  observer  who  has  watched  the 
course  of  one  of  the  almost  countless  epidemics  recorded  since  that 
time.  Many  a  sporadic  case,  too,  of  apparently  unaccountable  origin, 
has  been  traced  to  its  source  by  the  help  of  this  definite  time-gage. 

In  comparison  with  the  immense  number  of  confirmatory  reports  we 
find  but  few  giving  different  results.  Among  the  latter  is  one  by  Dr. 
Tufnel,t  describing  the  case  of  a  young  soldier,  who,  after  forty-five  days 
of  solitary  confinement,  entirely  cut  off  from  communication  with  the 
outer  world,  developed  measles,  in  spite  of  the  absolute  impossibility  of 
the  contagion  having  been  brought  to  him  during  that  period.  The  diag- 
nosis was  confirmed  by  another  physician,  but  was  attacked,  nevertheless, 
by  a  colleague  during  the  discussion  (?)  following  the  report  of  the  case. 
Records  of  single  cases  like  the  above  are  of  little  value,  in  my  opinion, 
because  it  is  impossible  to  feel  quite  sure  of  all  the  points  involved. 

Some  light  may  be  thrown  on  several  of  the  questions  under  dis- 
cussion by  the  records  of  attempts  to  inoculate  healthy  persons  with 
infectious  material  from  measles  patients.     The  facts  are  as  follows : 

Francis  Home,  of  Edinburgh,  states  that  in  1758  he  made  use  of  the 

*  Barthez  and  Rilliet,  "Traite  clinique  et  pratique  cles  maladies  des  enfants," 
Paris,  1854,  G.  Bailliere,  2d  ed.,  vol.  iii,  p.  297. 

t  Dublin  Journal  of  Med.  Science,  July,  1872.     Referred  to  in  "  Jahrbuch  der 
Kinderheilkunde,"  new  series,  v,  1873,  p.  186. 
16 
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blood  of  persons  suffering  from  the  disease,  taking  it  from  a  small  inci- 
sion in  the  epidermis  between  the  blotches,  choosing  just  the  da}^  when 
the  eruption  was  beginning  to  fade,  in  the  thought  that  the  poison  then 
passing  into  the  blood  would  be  at  its  strongest.  He  caught  the  blood 
on  bits  of  muslin  and  laid  one  on  either  arm,  where  he  allowed  it  to 
remain  for  three  days.  He  inoculated  twelve  children  with  measles 
by  this  method,  and  in  most  instances  with  success,  the  disease  appear- 
ing, however,  only  in  mild  form. 

In  addition,  he  took  small  pieces  of  muslin,  moistened  them  with 
the  nasal  secretion  of  children  sick  with  measles,  and  placed  them  in 
the  noses  of  healthy  children,  but  with  negative  result. 

F.  Home  is  quite  generally  looked  upon  as  the  first  to  perform  suc- 
cessful inoculation  experiments  with  the  blood  of  measles  patients,  the 
fact  that  he  did  so  at  so  late  a  stage  of  the  infection  being  a  special 
point  of  interest.  It  would  seem,  however,  that  his  statements  are  to 
be  taken  with  several  grains  of  salt.  Thomassen  a  Thuessink*  relates 
that  while  attending  Home's  clinics  in  the  Edinburgh  Hospital  in 
1784-85  he  was  often  doubtful  of  the  value  of  his  experiments,  very 
frequently  failing  to  see  the  results  which  were  afterward  reported. 
And  further:  "Many  disbelieve  to  this  day  that  Home  really  carried 
out  his  inoculation  experiments  in  1758,  since  older  practitioners,  liv- 
ing in  Edinburgh  at  the  same  time,  such  as  Profs.  Black,  Duncan, 
Cullen,  and  Gregory,  had  heard  nothing  of  them,  as  they  themselves 
have  told  me."  This  doubt  in  Thuessink's  mind  led  him  to  persuade 
his  friend.  Dr.  Themmen,  to  repeat  the  supposed  experiments  (in 
1816).  The  latter  did  so  on  five  different  occasions,  using  blood  taken 
when  the  eruption  was  at  its  height,  ''conjunctival  secretion,"  "per- 
spiration," and  "efiluAda."     His  results  were  altogether  negative. 

Instances  of  successful  inoculations  are  still  occasionally  reported; 
the  original  publications  are,  however,  inaccessible  to  me,  and  the 
abstracts  made  of  them  are  so  brief  as  to  be  quite  unsatisfactory.  As, 
for  instance,  one  by  Speranza.f  It  does  not  seem  to  me  necessary  to 
enter  into  a  discussion  of  these  cases.  Almost  all  the  reports  are  in- 
complete, including  that  dealing  with  the  inoculations  performed  en 
masse  in  Hungary. 

Katona|  gives  an  exceedingly  brief  account — it  does  not  quite 

*"Abhandlung  iiber  die  Masern."  Translated  from  the  Dutch  by  Dr.  C. 
Doden,  Gottingen. 

t  Journal  der  praktischen  Heilkunde.  Edited  by  C.  W.  Hufeland  and  E. 
Osann,  1827,  vol.  iv,  p.  124. 

X  "  Nachricht  von  einer  im  Grossen  erfolgreich  vergenommenen  Impfung  der 
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cover  two  octavo  pages — of  1122  inoculations  which  he  performed  on 
as  many  people  in  26  townships  of  the  Borsoder  Comitates :  "When  the 
rash  was  at  its  height,  he  would  open  one  of  the  little  vesicles,  dip  his 
needle  into  the  fluid,  which  was  mixed  with  blood,  and  proceed  at  once 
to  inoculate,  just  as  in  vaccination.  Sometimes  he  used  the  conjuncti- 
val secretions.  A  red  areola  would  develop  around  the  point  of  inocu- 
lation, and  then  gradually  disappear,  so  that  the  latter  could  soon  no 
longer  be  distinguished.  The  inoculation  was  followed  on  the  seventh 
day  by  fever  and  the  usual  early  symptoms  of  measles,  the  eruption 
usually  breaking  out  two  or  three  days  later,  that  is,  on  the  ninth,  or  at 
the  latest  on  the  tenth,  day  after  inoculation,  the  disease  running  a 
regular  course,  though  the  symptoms  were  much  milder  than  usual. 
The  temperature  fell  to  normal,  as  a  rule,  by  the  fourteenth  daj^  after 
inoculation ;  the  rash  was  also  fading  and  desquamation  beginning  at 
the  same  time.  Often,  too,  there  was  a  slight  cUarrhea.  The  subjects 
of  the  experiments  were  regarded  as  convalescent  by  the  seventeenth 
day  after  inoculation,  and  the  seventh  or  eighth  after  the  outbreak  of 
the  rash.  In  two  instances  the  rash  did  not  develop  until  the  thir- 
teenth day." 

As  far  as  I  can  learn,  this  is  the  onl}^  report  made  by  Katona. 

Franz  Mayr's  accounts  of  his  own  experiments  show  some  strange 
discrepancies.  In  his  first  report,  published  in  1852,  he  states  that  he 
inoculated  from  measles  papules  during  two  epidemics,  on  two  and 
four  occasions  respectively:  "A  characteristic  measles  rash  developed 
mthin  a  given  time  in  all  these  cases."* 

Nineteen  years  later  we  find  a  remark  b}^  the  same  author  to  the 
effect  that  his  inoculation  experiments  with  blood  during  those  same 
epidemics  had  given  a  negative  result. f  As  he  unquestionabl}^  has 
reference  to  the  same  cases,  the  contradiction  can  only  be  explained 
on  the  assumption  of  a  printer's  error. 

Mayr's  experiments  in  transmitting  the  disease  by  taking  nasal 
mucus  from  a  patient  during  the  eruptii^e  stage  and  introducing  it  into 
the  nasal  cavities  of  two  healthy  children  are  of  greater  interest.  The 
rash  broke  out  on  both  children  on  the  evening  of  the  thirteenth  day, 
and  both  remained  exempt  during  an  epidemic  which  occurred  two 
months  later. 

His  attempts  to  induce  the  disease  by  means  of  scales  of  epidermis 

Masern  wahrend  einer  epidemischen  Verbreitung  derselben,"  Oesterreichische 
medicinische  Wochenschrift  (als  "  Erganzungsblatt  der  medicin.  Jahrbucher  des  k.  k. 
osterr.  Staates"),  1842,  No.  29,  pp.  697  698. 

*  Loc.  cit.,  p.  12.  t  See  Virchow's  "Handbuch,"  loc.  cit.,  p.  106. 
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obtained  from  measles  patients  in  the  desquamative  stage  —  the 
method  is  not  given — proved  unsuccessful. 

We  also  have  a  report  of  later  date,  by  Dr.  Hugh  Thomson,*  con- 
cerning two  experiments  of  his  own.  He  applied  vesicants  to  the 
skin  close  to  patches  of  measles  eruption,  and  used  the  serum  thus 
obtained  in  inoculating  two  children.  This  he  did  on  two  occasions, 
both  times  with  a  negative  result.  Through  some  misunderstanding, 
the  inoculation  experiments  of  Home,  which  Thomson  describes  in 
detail,  are  referred  to  in  German  medical  literature  as  having  been  per- 
formed by  Thomson  himself. 

It  is  evident  that  the  data  at  present  at  our  disposal  do  not  warrant 
positive  conclusions — we  must  await  the  results  of  further  experimen- 
tation. 

When  is  the  contagion  of  measles  communicable  ? 

The  period  of  contagiousness  begins,  in  all  probability,  with  the 
first  catarrhal  symptoms;  it  lasts  through  the  eruptive  stage,  and 
draws  to  an  end  soon  after  desquamation  commences,  only  a  minor 
degree  of  contagiousness  being  manifested  during  the  latter  process. 

Generally  speaking,  it  may  be  said  that  a  susceptible  individual  will 
contract  measles  the  first  time  he  comes  in  contact  with  an  infected 
person  who  is  in  a  condition  to  communicate  the  disease.  The  length 
of  time  elapsing  before  the  rash  appears — in  other  words,  the  period  of 
incubation  plus  the  enanthemic  stage — remains  the  same  at  whatever 
stage  of  the  disease  the  contagion  may  have  happened  to  be  trans- 
mitted. 

It  has  been  positively  jiroved  that  infection  can  occur  during  th^yre- 
eruptive  stage. 

Panumf  relates  the  following  case:  A  young  man  developed  the 
eruption  on  the  9th  of  June ;  on  the  26th  of  May  he  had  been  in  close 
contact  with  an  infected  person — had  slept  in  the  same  bed — on  whom 
the  rash  did  not  break  out  until  "  several  days ' '  later.  The  case  of  the 
clerk  at  Thorshavn,  reported  by  Hoff  and  referred  to  above,  appears 
equally  conclusive.  Petersen,  too,  who  acted  as  district  physician 
during  the  Faroe  epidemic  of  1875,  tells  of  a  school-teacher  who  con- 
tinued to  teach  "up  to  the  moment  when  the  rash  broke  out,"  and  so 
gave  the  disease  to  all  his  pupils. 

The  facts  to  be  gathered  from  a  study  of  our  own  epidemics  all 

*"  Inoculation  with  Suggestions  for  its  Further  Apphcation  in  Medicine,  Espe- 
cially in  Mitigating  the  Severity  of  Measles,"  Glasgow  Med.  Journal,  vol.  xxxiii, 
pp.  33  et  seq.,  June,  1890. 

t  Virchow's  Archiv,  vol.  i,  p.  499. 
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seem  to  point  to  a  similar  conclusion.  V.  Kerschensteiner*  gives  cer- 
tain interesting  figures  in  connection  with  the  Munich  epidemic  of 
1855,  which  he  had  exceptionally  fine  opportunities  for  studying.  In 
34  out  of  37  cases,  which  he  himself  carefully  investigated,  from  ten  to 
twelve  days  lay  between  the  outbreak  of  the  eruption  in  the  infecting 
and  infected  child,  while  in  two  other  cases  there  was  an  intervening 
period  of  fourteen  and  fifteen  days  respectively.  One  case  in  which 
only  eight  days  appeared  to  have  elapsed,  von  Kerschensteiner  himself 
cUd  not  quite  credit.  Pfeilstickerf  also  found  ten  daj^s  to  be  the  usual 
time  from  eruption  to  eruption.  To  this  must  be  added  the  period 
covering  the  pre-eruptive  sjmiptoms,  three  or  four  days  on  the  aver- 
age, but  varying  anywhere  from  one  to  thirteen  days  (Pfeilsticker), 
If  we  therefore  take  the  accepted  period  of  thirteen  to  fifteen  days 
intervening  between  the  dates  of  contraction  of  contagion  and  out- 
break of  eruption  as  the  basis  of  our  calculation,  we  are  obliged  to  go 
back  to  the  catarrhal,  pre-eruptive  stage  as  the  time  when  the  disease 
was  communicated  in  the  above  cases.  J 

There  is  no  doubt  whatever  of  the  contagiousness  of  the  stage  of  erup- 
tion. The  epidemics  on  the  Faroe  Islands  alone  furnished  ample 
proof  of  this  fact,  so  much  so,  indeed,  as  to  make  the  Danish  physicians 
who  were  active  there  at  the  time  inclined  to  regard  this  stage  as  the 
chief  if  not  the  onh^  one  to  be  considered  from  the  standpoint  of  con- 
tagiousness. Their  observations  do  not  entirely  accord  with  those 
made  in  our  own  land.  Hoff  states,  for  instance,  that  in  the  towns 
where  the  epidemic  was  in  progress  the  successive  crops  of  cases  broke 
out  from  thirteen  to  eighteen  days  apart.  The  intervening  period 
could  be  definitely  determined  in  respect  to  the  first  and  second,  and 
second  and  third  crops;  later  on  the  opportunities  for  infection 
were  too  mmierous  to  allow  of  any  certainty  as  to  time  and  place  of 
contracting  the  disease. 

Since  the  stage  of  efflorescence  lasts  about  five  days,  the  date  of 
infection  in  the  cases  just  referred  to,  if  we  again  appty  the  rule  as  to 
the  length  of  the  period  from  contraction  to  eruption,  must  fall  in  this 
stage.  Hoff  speaks  very  positively  on  this  point,  considering  it  to  be 
practically  demonstrated  that  the  communication  of  the  contagion  is 
referable  to  this  stage  only.     Panum  gives  a  less  decided  opinion,  say- 

*  "Das  Incubationsstadium  der  Masern,"  u.  s.  w.,  Bayerisches  arztliches  Intelli- 
genzblatt,  1857,  No.  9,  pp.  103  et  seq. 

"l  Loc.  cit.,];>Tp.S9  et  seq. 

f  Whoever  wishes  to  investigate  the  subject  more  fully  will  find  in  Pfeilsticker's 
work  a  careful  analysis  of  all  the  points  involved. 
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ing  that  it  remains  uncertain  whether  the  catarrhal  and  desquamative 
stages  are  also  contagious.  Petersen  openly  admits  the  possible  con- 
tagious character  of  the  pre-eruptive  stage,  at  least  toward  its  latter 
part,  but  denies  the  occurrence  of  infection  during  desquamation. 

It  is,  of  course,  useless  to  attempt  to  explain  away  these  differences 
of  opinion,  since  we  cannot  understand  how  they  arose.  The  fact  that 
the  contagion  during  the  Faroe  epidemics  actually  was  communicated 
in  the  catarrhal  stage  is  shown  by  the  instances  cited  above. 

It  is  much  more  difficult  to  arrive  at  a  definite  conclusion  in  regard 
to  the  contagiousness  of  measles  during  the  stage  of  desquamation. 

Before  the  duration  of  the  incubation  period  was  known,  it  was 
quite  natural  to  believe  that  the  disease  was  communicated  during 
desquamation,  since  new  cases  were  seen  to  develop  just  when  earlier 
patients  were  peehng.  This  somewhat  naive  view  has  now  been  dis- 
carded, and  the  opposing  one,  that  it  is  impossible  for  infection  to  take 
place  at  so  late  a  stage,  has  come  to  be  pretty  generally  accepted. 
Perhaps  this  is  carrying  it  too  far.  Conclusive  evidence  is  wanting, 
and  the  results  of  inoculation  have  been  doubtful,  to  sa}^  the  least.  If 
we  turn  to  our  clinical  experience  for  guidance,  we  find  ourselves  more 
in  the  dark  than  ever.  Take,  for  example,  the  case  of  a  child  who  is 
supposed  to  have  infected  another  when  desquamating.  Who  can 
decide  whether  the  poison  was  really  contained  in  the  scales  of  epider- 
mis, or  whether  the  infective  organisms  of  an  earlier  stage  were  still 
harbored  on  or  about  the  child? 

It  must  be  admitted  that  it  is  very  unusual  for  the  contagion  to  be 
communicated  at  this  time,  if  it  happens  at  all.  But  I,  for  my  part, 
do  not  like  to  assert  that  it  is  impossible.  As  a  rule,  susceptible  indi- 
viduals contract  the  disease  quickly,  and  there  is  hardly  an}^  one  who 
fails  to  come  in  contact  with  measles  patients  in  a  stage  when  it  is 
known  to  be  contagious.  Little  opportunity  remains,  therefore,  for 
contracting  it  during  desquamation,  all  who  were  liable  having  been 
infected  earlier. 

There  is  still  another  point  to  be  considered.  Desquamation  does 
not  take  place  all  at  once,  but  is  a  gradual  process,  the  rash,  as  a  rule, 
being  still  at  its  height  on  one  part  of  the  body,  when  it  has  already 
faded  on  another.  Positive  conclusions  could,  of  course,  be  reached 
only  if  there  were  no  more  fresh  spots  to  be  found,  and  even  then  the 
poison  contained  in  the  parts  of  the  skin  which  were  first  to  fade  might 
meanwhile  have  undergone  considerable  modification. 

All  these  points  seem  to  me  sufficiently  weighty  to  deter  us  from 


ETIOLOGY.  247 

giving  an  uncompromisingly  negative  answer  to  the  question,  Is  the 
desquamative  stage  ever  contagious? 

This  brings  us  to  the  question  of  the  transmission  of  measles 
through  thu'd  persons  who  themselves  remain  exempt.  Another 
closely  related  point  concerns  its  transmission  by  means  of  articles  of 
common  use. 

Panum  tells  of  two  cases,  one  well  substantiated,  the  other  fairly 
so,  which,  it  seemed,  showed  the  contagion  to  have  been  carried  by  a 
doctor  and  a  midwife  respectively.  The  one  rims  as  follows :  During 
the  epidemic  a  doctor  was  called  to  a  cUstant  village,  thus  far  exempt 
and  ha^dng  no  intercourse "udth  the  infected  locahties.  He  had  to  make 
the  journe}^  of  four  miles  in  an  open  boat,  and,  as  it  happened,  on  a 
stormy,  rainy  day,  and  to  spend  the  night  in  the  A'illage.  Fourteen 
days  later  measles  broke  out  in  the  house  where  he  had  slept ;  that  is, 
the  eruption  developed.  Hoff,  however,  gives  a  different  version  of 
the  story.  The  peasant  at  whose  house  the  doctor  stayed  overnight, 
who,  he  sa3's,  was  a  most  trustworthy^  man,  has  assured  him  repeatedly 
that  probably  several  and  certainly  one  of  the  boatmen  who  brought 
the  doctor  over,  and  who  likev^-ise  spent  the  night  in  the  \dllage,  had 
the  measles  themselves  at  the  time. 

The  contagion,  then,  would  appear  to  have  been  directly  intro- 
duced by  the  boat-crew.  It  is  strange  that  the  witness  in  the  case 
omitted  to  mention  whether  the  supposed!}^  infected  men  also  slept  in 
his  house.  Panum  distinctly  states  that  the  disease  first  broke  out  in 
this  house. 

Panum 's  second  case  is  more  cautiously  worded:  "It  was  said'' 
that  the  measles  were  carried  to  ]\Iidtvaag  by  a  midvdfe  who  had  been 
spending  several  clays  in  another  tillage,  in  the  same  house  wdth 
measles  patients,  she  herself  ha\dng  had  the  disease  some  time  before 
at  Copenhagen.  '"In  all  the  houses  where  the  midwife  called,  'they 
said,'  measles  broke  out  about  two  weeks  later,  and  the  girl  who  did 
her  washing  immediately  after  her  arrival  was  the  A'ery  first  to  come 
down  with  the  disease." 

Of  this  Hoff  says  that  the  midwife  had  neA'er  been  in  Copenhagen,  a 
fact  which  he  had  no  cUfficulty  in  establishing,  and  could  not,  there- 
fore, have  had  measles  in  that  city.  Fiu-ther,  he  has  been  told  by  an 
old  and  very  reliable  man,  in  whose  family  the  measles  first  appeared 
at  the  time,  that,  to  his  positiA'e  knowledge,  the  mid^Aife  was  taken 
sick  mth  measles  while  staying  at  Midtvaag.  He  qxqti  remembered 
her  to  have  been  so  very  ill  that  she  was  hardly  able  to  traA'el  to  her 
own  home.     Hoff  himself  points  out  that  tales  of  what  happened 


248  MEASLES. 

thirty  years  earlier  cannot  be  considered  reliable  evidence,  however 
trustworthy  the  witnesses  themselves  may  be. 

One  thing  is  certain — none  of  the  official  reports  of  the  measles  epi- 
demics on  the  Faroe  Islands  contains  a  single  instance  of  the  contagion 
having  been  conveyed  by  third  persons  or  fomites.  On  the  contrary, 
the  physicians  in  charge  state  this  not  to  have  occurred,  a  point  which 
they  had  been  especially  careful  to  observe.* 

Von  Kerschensteinerj  brought  up  the  question  for  discussion  by 
the  Munich  Medical  Society,  and,  in  addition,  called  for  reports  from 
all  sections  of  Bavaria.  The  opinions  expressed  were  almost  all  nega- 
tive; only  a  few  physicians  thought  that  they  had  carried  measles 
home  to  their  children.     (See  p.  221.) 

In  order  to  sift  out  the  true  from  the  false,  the  mass  of  evidence 
presented  must  needs  be  subjected  to  searching  analysis,  aided  by 
accurate  knowledge  of  local  conditions.  Take,  for  instance,  the  fol- 
lowing story, — only  one  of  many, — which  was  brought  forward  at  the 
time  the  question  was  under  discussion  by  the  Munich  Medical  Society. 
How  convincing  it  sounds !  A  student,  on  a  trip  to  Jena,  fought  a  duel 
and  was  thereupon  put  in  the  college  ''Career,"  where  he  was  isolated 
and  entirely  cut  off  from  outside  intercourse.  He  had  already  spent 
over  three  weeks  in  Jena,  where  for  more  than  a  year  no  case  of  measles 
had  occurred.  On  the  second  day  of  his  arrest  he  received  a  letter 
from  a  friend  who  was  sick  with  measles  in  Erlangen ;  nine  days  later 
he,  too,  was  taken  with  the  disease. 

Now,  in  order  to  decide  as  to  the  merits  of  this  tale,  it  is  necessary 
to  inquire  into  the  conditions  of  "  Career  life  "  at  Jena.  I  happen  to 
have  heard  from  Jena  students  that  at  the  time  when  this  case  of 
measles-by-letter  is  supposed  to  have  occurred — it  must  have  been 
before  1882,  since  it  was  reported  in  that  year — the  students  confined 
in  the ' '  Career ' '  really  led  a  very  j  oily  life.  This  was  put  an  end  to  some 
years  ago,  but  I  am  assured  by  one  of  my  colleagues  who  was  a  teacher 
at  Jena  for  a  long  time  that  in  those  days  isolation  was  a  thing  unknown 
to  the  inmates  of  the  ''Career."  Two  other  instances  of  infection, 
conveyed  by  a  letter  and  an  etching  respectively,  are  cited  by 
Thomas,  J  who,  however,  does  not  attach  much  importance  to  them. 

*  "  Jahresbericht  des  SundhedscoUegium  fiir  Danemark." 

t  (a)  "Ueber  die  Vertragbarkeit  der  Masern,  des  Scharlachs  und  der  Blattern 
durch  dritte  Personen,"  Aerztl.  Intelligenzblatt.  (Miinch.  med.  Wochenschr.),  29th 
year,  1882,  p.  413  et  seq.  Also  (h)  "Die  Verbreitung  von  Masern,  Scharlach  und 
Blattern,"  "Vortrage  iiber  Gesundheitspflege  u.  Eettungswesen  wahrend  der  Hy- 
giene Ausstellung  zu  Berlin,"  1883.     Ed.  by  Dr.  Paul  Borner. 

X  See  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  p.  41. 
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In  opposition  to  the  theory  which  holds  that  the  contagion  of 
measles  is  carried  by  third  persons,  von  Kerschensteiner  very  prop- 
erly points  out  that  the  children  of  physicians  whose  practice  brings 
them  into  frequent  contact  with  cases  of  measles  cannot  be  shown  to 
contract  the  disease  any  earlier  than  other  children. 

The  following  I  myself  know  to  be  a  fact:  The  large  village  of 
Lustnau  is  onty  a  ten  minutes'  drive  away  from  Tiibingen,  and  almost 
all  its  inhabitants  go  to  the  Tubingen  Policlinic  when  they  wish  medi- 
cal treatment,  yeX  repeatedly,  when  there  were  many  cases  of  measles 
in  the  city,  the  village  would  remain  entirely  exempt.  This  in  spite  of 
active  traffic  and  intercourse  between  the  two  places,  and  the  fact  that 
many  adults  including  us  physicians,  who,  counting  the  student  assist- 
ants, made  up  a  goodly  nmnber,  unquestionably  came  in  contact  with 
measles  patients. 

To  sum  up:  It  is  certainly  a  rare  exception  for  the  contagion  of 
measles  to  be  carried  by  third  persons  who  themselves  are  not  infected, 
if,  indeed,  it  is  ever  thus  carried  at  all. 

What  are  we  to  conclude  in  regard  to  its  conveyance  by  articles  of 
common  utility?  The  rarity  of  this  means  of  infection  must  also  be 
emphasized.  Reference  has  already  been  made  to  the  letter  fables, 
and  as  to  the  contagion  supposed  to  be  lurking  in  the  doctor's  clothes 
or  hair,  it  is  more  than  questionable  whether  it  ever  gave  rise  to  a  case 
of  measles.  But  how  about  the  articles  which  the  patient  has  had 
about  him  for  any  length  of  time? 

Conclusive  instances  are  lacking;  I  can  find  only  one,  related  by 
Forster,*  which  he  himself  considered  only  "fairly  good  proof."  It 
was  this:  A  tailor  worked  on  a  boy's  suit  of  clothes  in  the  room  in 
which  his  own  children  lay  sick  with  measles,  and  carried  it  to  the  boy's 
house  for  him  to  try  on.  The  boy  was  taken  with  measles  after  the 
lapse  of  the  usual  period  of  incubation.  If  this  case  had  occurred  in 
an  out-of-the-way  place,  where  every  possible  opportunity  for  infec- 
tion could  be  known,  it  would  seem  an  unanswerable  argument  in 
favor  of  conveyance  by  fomites,  but  since  the  place  was  Dresden,  and 
an  epidemic  was  prevailing  at  the  time,  it  does  not  carry  much  weight. 

The  following,  taken  from  the  report  of  an  epidemic  on  the  island  of 
Samsoe  by  N.  Flindt,  is  greatty  to  the  point :  In  one  school  the  children 
belonging  to  the  upper  class  were  not  taken  sick  until  more  than  a 
month  later  than  those  of  the  lower  class,  notwithstanding  the  fact 
that  they  sat  in  the  same  room  and  used  the  same  books  and  desks  as 

*  "  Einige  Bemerkungen  tiber  die  Verbreitungsweise  der  Masern  und  des  Schar- 
lachs,"  "  Jahrbuch  fiir  Kinderheilkunde,"  new  series,  vol.  x  (1876),  p.  168. 
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their  younger  school-fellows,  among  whom  the  disease  was  spreading, 
the  latter  attending  school  in  the  morning,  while  the  older  pupils  were 
taught  in  the  afternoon.  The  contagion  was  finally  introduced  into 
the  class  by  some  of  its  members  who  had  contracted  it  at  home,  and 
then  it  spread  as  it  had  in  the  other  class.  This  seems  to  me  to  be 
conclusive  evidence  against  the  probability  of  measles  being  conveyed 
by  articles  of  use. 

We  now  come  to  the  question,  closely  related  to  all  the  foregoing, 
How  long  does  the  poison  of  the  disease  remain  active  outside  the 
human  body? 

The  general  tendency  nowadays  is  to  assume  such  activity  to  be  of 
no  very  long  duration.  It  is  stated  in  support  of  this  view  that  no 
infectious  material  is  left  in  the  sick-room  after  recovery.  There  are, 
indeed,  no  authentic  statistics  to  prove  that  other  people  who  after- 
ward inhabit  such  rooms  are  more  apt  to  have  cases  of  measles  in  their 
family  than  is  ordinarily  to  be  expected.  But  is  this  proof  positive  of 
the  non-existence  of  the  poison?  There  is  another  possibility  to  be 
considered — namely,  that  there  is  no  one  in  the  family  who  has  not 
already  had  the  disease.  The  almost  universal  susceptibility  to 
measles  here  again  makes  itself  felt.  How  many  families,  I  wonder, 
with  susceptible  children  move  into  apartments  vacated  by  con- 
valescents from  measles?  Probably  very  few;  most  children  being 
already  immune  from  having  had  the  disease.  And  when  an  epidemic 
is  in  progress,  it  is  impossible  to  estimate  the  number  of  cases  infected 
in  this  way,  since  there  is  every  chance  of  contracting  the  contagion 
by  direct  personal  contact.  Nevertheless,  I  do  not  wish  altogether 
to  exclude  the  possibility  of  an  occasional  ''sporadic"  case  origi- 
nating in  the  poison  clinging  to  a  room. 

Why  the  contagion  should  spread  in  one  case  and  not  in  another  often 
has  to  be  left  unexplained,  as  is  illustrated  by  the  following  extract  from 
Panum's  report,  which  I  have  somewhat  shortened,  leaving  out  the  minor 
points. 

1.  Funding  (F.).  No  measles  cases  here.  A  boat  left  this  place  for 
the  trading  port  Klaksvig  (K.)  on  June  2d.  The  members  of  the  crew 
were  obliged  to  come  in  contact  with  people  who  had  recently  recovered 
from  measles,  to  enter  rooms  and  handle  articles  which  persons  at  that 
moment  sick  and  in  the  eruptive  stage  had  shortly  before  been  in  and 
touched.  The  crew,  after  returning  home,  washed  themselves,  put  on 
clean  clothes,  placed  those  they  had  been  wearing  in  water,  and  threw 
away  the  paper  wrappings  from  the  articles  taken  out  of  the  suspicious 
rooms.  None  of  them  contracted  the  disease  on  this  occasion,  nor  until 
much  later  (after  July  31st). 

2.  On  June  Sdanotherboat  leftF.forK.  One  man  felt  ill  and  was  taken 
into  a  house,  and  into  the  very  room  where  a  number  of  people  lay  sick 
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with  measles.  The  others  of  the  crew  passed  their  time  under  similar  con- 
ditions to  those  described  above  under  1,  and  came  in  contact  with  one 
man  who  came  from  a  place  where  measles  was  raging  at  the  time.  They 
took  the  same  precautions  as  mentioned  under  1,  and  contracted  the 
disease  no  earlier  than  the  first  set. 

3.  On  the  same  clay,  June  3d,  a  boat  sailed  from  Nordre  Gjov  to  F. 
The  crew  fared  as  under  2,  but  took  no  subsequent  precautions.  All  broke 
out  with  measles  rash  fourteen  days  later.  Although  Panum  makes  no 
special  note  of  the  fact,  we  may  infer,  without  doubt,  that  the  town  where 
these  men  lived  was  free  from  the  contagion. 

4.  On  June  8th  another  boat  left  F.  for  K.  The  crew  came  into  close 
contact  with  people  who  had  just  had  measles,  meeting  them  in  the  same 
rooms  in  which  the  exposure  took  place  in  the  foregoing  instances.  In  spite 
of  the  fact  that  the  same  precautions  were  taken  as  under  1  and  2,  every 
one,  except  one  w^oman,  developed  the  rash  about  fourteen  days  later. 

It  was  formerly  held  that  the  measles  contagion  was  exceedingly 
apt  to  be  carried  in  the  air.  This  was  inferred  from  the  difficulty  of 
protecting  the  other  children  in  a  family  by  isolating  the  one  originally 
affected.  Even  the  children  of  other  families  living  in  other  apart- 
ments in  the  same  building  are  not  at  all  infrequently  taken  with  the 
disease  at  the  same  time  as  the  brothers  and  sisters  of  the  first  patient. 
It  is,  of  course,  very  possible  that  infection  takes  place  during  the 
catarrhal  stage,  before  the  character  of  the  affection  was  recognized. 

We  are,  on  the  other  hand,  forced  to  conclude  that  the  poison  may 
really  be  disseminated  through  the  air ;  otherwise,  why  should  a  person 
take  the  disease  who  has  simply  been  in  the  room  with  measles  pa- 
tients, without  coming  into  close  contact  with  them?  That  such  cases 
do  occur,  I  must  admit,  in  common,  probably,  with  all  other  observers ; 
how  often,  is  quite  another  question — one  which  it  would  be  very  diffi- 
cult to  answer  correctly  by  any  general  statement. 

The  following  cases  are  related  in  the  report  of  the  measles  epidemic  on 
the  Faroe  Islands  in  1882,  written  by  the  district  surgeon,  Effersoe.* 

A  small  boy  spent  several  hours  in  a  room  adjoining  one  in  which  a 
measles  patient  was  lying,  whose  rash  had  broken  out  the  day  before. 
Although  the  door  between  the  rooms  stood  wide-open,  the  boy  did  not 
contract  the  disease  on  that  occasion,  but  was  infected  by  his  brother  a 
number  of  weeks  later. 

A  family  shared  a  house  with  another  family,  three  members  of  w^hich 
w^ere  sick  with  measles.  Their  apartments  were  separated  only  by  a  thin 
wooden  partition,  through  which  a  sufficient  current  of  air  could  pass  to 
admit  the  contagion,  but  the  first  family  remained  exempt.  Later  on  the 
disease  was  carried  to  them  in  another  way,  and  all  who  had  not  pre- 
viously had  it  were  taken  sick. 

Critically  speaking,  these  cases  only  prove  a  temporary  immunity ;  the 
inference  which  can  be  drawn  from  them,  howei^er,  that  the  measles  poison 
is  not  carried  far  in  the  air,  does  not  seem  altogether  unreasonable. 

*  SundhedskoUegiets  Aarsberetning  for  1883. 
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How  is  the  contagion  of  measles  disseminated  ? 

As  far  as  children  are  concerned,  we  can  answer,  cliiefly  through 
the  schools.  The  poison  is  carried  to  school  by  cliildren  in  the  catar- 
rhal stage  of  the  disease,  and  given  to  all  their  classmates  who  are  capa- 
ble of  taking  it.  These,  in  turn,  infecting  whoever  is  still  susceptible 
in  their  own  family. 

This  statement  is  amply  supported  by  the  reports  of  epidemics,  in 
particular  that  of  the  epidemic  in  Hagelloch,  written  by  Pfeilsticker. 

The  epidemic  of  1878  on  the  island  of  Samsoe,  an  account  of  which  was 
published  by  Dr.  N.  Flindt,*  also  furnishes  important  evidence.  The  last 
extensive  epidemic  had  occurred  in  1864.  That  of  1878  was  started  by  a 
seven-3'ear-old  child,  who  brought  the  infection  to  the  little  island,  and  its 
course  could  be  distinctly  traced,  as  it  was  spread  from  village  to  village, 
chiefly  by  the  school-children. 

The  point  is  illustrated  in  another  manner  in  the  follo\^'ing  report  by 
Furbringerf:  During  the  Jena  epidemic  of  1879-80,  two  neighboring  vil- 
lages, each  of  which  had  its  separate  school,  remained  exempt  for  almost 
two  whole  months,  although  physicians  and  near  relatives  of  patients 
visited  the  houses  of  the  villagers  and  the  village  children  played  with  the 
city  children  on  the  street  as  freely  as  ever.  But  the  very  first  case  of 
measles  in  the  callage  schools  started  a  wide-spread  epidemic  in  the  vil- 
lages. Leubuscher  observed  a  similar  sequence  of  events  at  the  time  of 
the  next  epidemic. 

Cases  very  like  these  have  occiU"red  in  my  own  experience. 

In  respect  to  the  duration  of  epidemics,  they  can  be  said  to  last  as 
long  as  there  are  any  susceptible  persons  left  who  come  in  contact  with 
the  poison.  In  small,  thickly  settled  communities  an  epidemic  can 
run  its  course  in  a  comparatively^  short  time ;  in  large  places  this  takes 
much  longer. 

Another  factor,  too,  has  to  be  taken  into  consideration,  one  which 
is  less  easily  disposed  of.  The  ^drulence  of  the  contagion  appears  to 
vary  in  degree  at  different  times,  this  being  manifested,  for  one  thing, 
by  the  comparative  rapidity  or  slowness  with  which  it  is  disseminated 
among  a  given  number  of  susceptible  people.  Without  this  assump- 
tion, we  should  be  at  a  loss  to  understand  why  actual  epidemics  break 
out  at  all  in  a  large  city,  where  there  are  always  cases  of  measles  and 
always  some  susceptible  people.  The  different  duration  of  different 
epidemics  in  small  places,  where  the  population  undergoes  little 
change,  is,  in  my  opinion,  to  be  similarly  explained. 

My  patients  in  the  Tiibingen  policlinic  varied  but  slightly  from  year  to 
year,  both  as  to  number  and  social  condition;  they  were  always  drawn 
from  the  same  classes  of  society,  people  who  lived  steadily  in  one  place. 

*  SundhedskoUegiets  Aarsberetning  for  1879. 

t  Chapter  on  measles  in  Eulenburg's  "  Real-Encyklopadie,"  2d  ed. 
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The  same  may  be  said  of  Lustnaii.  In  spite  of  this  fact,  the  different  epi- 
demics varied  greatly  in  length.  As  this  seems  to  me  an  interesting  point, 
I  will  cite  some  of  the  statistics  in  my  possession  as  briefly  as  possible.  The 
duration  of  the  several  epidemics  was  so  accurately  known  that  I  simply 
give  the  date  of  the  first  and  last  cases  as  noted  in  the  policlinic  records. 

For  Tubingen  the  figures  are  as  follows :  In  two  epidemics,  that  of  1880 
and  that  of  1891,  almost  the  same  number  of  cases  occmTed — 109  and  117 
respectively;  the  first,  however,  lasted  ninetj^-two  days,  the  second  one 
hundred  and  sixty-five  days,  a  difference  of  seventy-three  days.  In  1877, 
42  cases  occurred  within  one  hundred  and  eleven  days.  In  1884,  213 
cases  occurred  within  eighty-one  days. 

Small  epidemics  in  Lustnau  ran  as  follows:  In  1881,  28  cases  T\dthin 
sixteen  days.  In  1888,  37  cases  "^^dthin  ninety-eight  days.  In  1893,  32 
cases  "uithin  forty-one  days.  In  the  ejDiclemic  of  1876-77,  93  cases  were 
reported  within  fifty-nine  days. 

Further  details  wiU  be  found  in  the  table  on  page  254. 

The  occurrence  of  sporadic  cases  can  be  explained  in  several  ways : 

1.  During  the  period  following  an  extensive  epidemic,  there  may 
remain  so  few  persons  who  are  susceptible  to  the  poison  as  to  preclude 
it  from  spreading  on  the  occasions  when  it  again  happens  to  be  brought 
into  the  community.  Such  opportunities  for  infection  from  importa- 
tion of  the  disease  are  doubtless  frec|uent  enough,  especially  in  places 
which  are  centers  of  trade  or  travel. 

2.  It  may  happen,  intentionalh'  or  by  chance,  that  persons  suffer- 
ing from  the  disease  are  so  well  isolated  as  to  hinder  its  spread.  Such 
a  case  occurred  in  my  practice  in  Tiibingen,  when  one  of  the  children 
of  the  tower-keeper  was  taken  sick  with  measles. 

3.  One  of  two  other  possibilities  deserves  consideration: 

(a)  The  great  majority  of  all  susceptible  persons  ma}^  enjoy  a 
short  period  of  immunity.  This  theory  takes  no  account  of  the  com- 
parative \irulence  of  the  contagion,  but  assmnes  it  to  have  a  constant 
strength. 

(6)  The  ^^rulence  of  the  contagion  may  be  subject  to  influences 
which  cause  it  to  vary  in  degree.  It  may  be  so  weak  as  only  to  affect 
persons  who  are  particularly  susceptible,  but  not  to  be  communi- 
cated by  them  to  others.  Or  it  may  be  so  active  as  to  seize  on  the 
few  who  have  pre^dously  remained  exempt  among  the  general  mass 
of  those  smitten  by  an  epidemic. 

In  \dew  of  our  limited  knowledge  it  does  not  seem  wise  to  set  up 
any  general  theory  in  answer  to  these  questions ;  rather  let  us  study 
each  case  separately,  and  try  to  solve  its  special  problems. 

Among  a  total  of  1140  cases  of  measles  occurring  in  my  own  practice, 
13  belonged  to  the  sporadic  A^ariety;  and  of  these,  12  were  located  in  the 
city  of  Tiibingen  and  1  in  Lustnau. 
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The  ages  of  the  Tubingen  patients  were  as  follows : 

Years  0  to    1 1  (8  months)  Years  1  to    2 2 

"     2  to    3 6  "     4  to    5 1 

13 1  "  21 1 

I  have  called  such  cases  sporadic  as  broke  out  at  least  two  months 
before  or  after  an  epidemic. 

Only  two  of  the  children  were  of  one  faixdly,  the  others  lived  in  different 
houses,  some  distance  apart.  In  respect  to  season  they  are  tabulated  thus : 


1873: 
September  25th  and  October  7th. 

1892: 
March  25th,  September  6th,  November 
30th. 


1876: 
November  9th,  10th,  20th,  and  23d. 

1894: 
September    10th   and   24th.      Two   in 
same  family  on  November  21st. 


The  statement  has  been  made  that  whooping-cough  is  apt  to  pre- 
cede or  immediately  follow  measles,  but  this  is  a  mistake.  Out  of 
495  epidemics  of  whooping-cough,  only  94  occmTed  in  conj  miction  with 
measles.  Both  diseases  prevailed  simultaneously  58  times,  11  times 
measles  was  preceded  by  whooping-cough,  and  25  times  followed  by  it.* 

We  have  an  account  of  the  epidemics  of  both  diseases  as  they  oc- 
curred on  the  island  of  Samsoe  from  1828  to  1878,  written  by  N. 
Flindt,t  who  fails  to  discover  an}'  relation  between  the  two  in  his  lim- 
ited field  of  observation.  The  belief  probably  originated  in  an  occa- 
sional coincidence  which  appeared  to  denote  something  more. 

Measles  is  one  of  the  diseases  which  affects  the  general  mortality 
rate.  I  give  below  a  table  covering  a  wide  area,  showing  the  total 
death-rate  from  measles  in  the  country  as  a  whole  and  in  the  principal 
cities  separate!}',  during  a  period  of  thirty-three  years.  The  higher 
mortality  rate  of  the  city  is  thus  strikingly  illustrated. 

AVERAGE  YEARLY  MORTALITY  FROM  MEASLES  DURING  THE  YEARS 
1838  TO  1842  AND  1847  TO  1874. 


The  number  of  deaths  per 

million  inhabitants  is 

as  follows 

England. 

London. 

Male. 

Female. 

Male. 

P'emale. 

Up  to  1  year  of  age 

From    1  to    2  years  of  age 

"       2  "     3      "      "    "    

3022 

6086 

3178 

1730 

980 

255 

29 

3 

2530 

5825 

3255 

1851 

1028 

278 

38 

5 

3571 

8630 

4683 

2594 

1358 

301 

24 

2 

2987 
8050 
47.57 

"       3  "     4      "      "    "    

2620 

4  "     5      "      "    "    

1446 

"        5  "  10      "      "    "    

316 

"      10  "  20      "      "    "    

32 

"      35  "  40      "      "    "    

3 

The  average  mortality  per  million  for  one  year  was : 
England.  London. 

Male.        Female.       Male.        Female. 
457  422         620         522 

*  Hirsch,  loc.  cit.,  vol.  iii,  p.  30.       t  SundhedskoUegiets  Aarsberetning  for  1880, 
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The  mortality  from  measles  appears  to  equal  only  half  that  from  scar- 
latina or  diarrheal  diseases.  (According  to  H.  Courbenay,  "  Die  Gesetze 
der  Masernmortalitat."  Reference  taken  from  "  Jahrbuch  fiir  Kinder- 
heilkimde,"  new  series,  vol.  xiii,  p.  384.) 

The  following  table  shows  the  average  mortality  from  measles  in 
various  cities  of  different  size.  The  figures  represent  the  number  of 
deaths  from  measles  per  1000  inhabitants : 

London  (11  years) 27.0  Geneva  (13  years)   6.6 

Frankfort  (12  years)   .  .  .  11.9  Stuttgart  (15  years) 6.2 

Konigsberg  (12  years),.  .   9.2  Berlin  (18  years) 3.8 

Basel  (50  years) 10.1 

The  death-rate  per  thousand  is  also  graphically  presented  in  the 
accompanjdng  chart  for  Basel,  during  its  growth  from  a  small  to  a 
large  city.* 

The  extent  to  which  a  community  can  be  ravaged  by  an  epidemic 
of  measles  when  its  susceptibility  as  a  whole  has  not  been  lessened  by 
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frequent  outbreaks  of  the  disease  is  well  illustrated  in  the  case  of  Ice- 
land, f  Wide-spread  epidemics  had  occurred  in  1664,  1694,  and  1846; 
in  1868-69  the  outbreak  was  confined  to  a  small  part  of  the  island.  On 
the  23d  of  May,  1882,  the  contagion  was  carried  there  from  Copen- 
hagen, and  swept  over  the  whole  island,  lasting  until  September.  No 
measures  were  taken  to  prevent  its  spread, — this  is  expressly  stated, — 
so  we  have  a  fairly  clear  picture  of  what  it  can  accomplish  under  such 
conditions.  The  total  death-rate  from  all  causes  for  1882  was  3259, 
whereas  in  the  four  preceding  years  it  had  varied  between  1500  and 
1800.  The  number  of  deaths  in  1882  exceeded  the  births  by  almost 
1000.  Even  in  1883  there  was  a  similar  excess  of  21,  which  according 
to  the  health  reports  is  to  be  regarded  solely  as  an  after-effect  of  the 
measles  epidemic.     From  a  financial  standpoint  the  epidemic  also 

*From  Hagenbach,  "  Epidemiologishes  aus  Basel,"  "Jahrbuch  f.  Kinderheil- 
kunde,"  new  series,  vol.  ix,  p.  57. 

t  Sundhedskollegiets  Aarsberetning  for  1882. 
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worked  havoc,  since  the  most  important  industries  were  necessarily 
interfered  with  or  brought  to  a  complete  standstill  for  a  period  of  two 
or  three  weeks.  The  disease  showed  itself  especially  dangerous  to 
pregnant  women  and  those  in  the  puerperal  state,  nor  did  it  spare  the 
infants  under  six  months,  as  it  is  usually  observed  to  do. 

The  following  figures  are  given  for  six  medical  districts:  Population, 
about  5500 ;  total  mortality  from  all  causes  for  entire  year,  408  (about 
7.5%);  total  mortality  from  measles,  250  (about  4.5%).  Of  the  latter 
number,  12  were  stillbirths,  47  were  less  that  one  month  of  age,  68  be- 
tween one  and  twelve  months,  and  16  were  women  who  had  lately  been 
confined. 

It  is  not  to  be  wondered  at  that,  as  the  report  mentions,  many  of 
the  physicians  in  Iceland  were  led  to  discuss  the  advisability  of  making 
measles  an  endemic  disease  by  importing  it  from  elsewhere,  or  perhaps 
by  inoculation,  in  order  to  save  the  country  from  the  ravages  of  wide- 
spread epidemics. 

The  question  has  been  raised  whether  the  malignant  nature  of  such 
an  epidemic  can  be  attributed  to  the  influence  of  a  northern  climate  ; 
this  is  refuted,  however,  by  the  occurrence  of  an  epidemic  in  the  Fiji 
Islands,  carried  there  from  Sydney,  which  swept  away  between  one- 
fifth  and  one-fourth  of  the  inhabitants.* 

*  Compare  Hirsch,  loc.  cit.,  p.  120. 
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GENERAL  SYMPTOMATOLOGY.    SEVERE  AND  MILD 

FORMS. 

The  symptomatology  of  measles  is,  on  the  whole,  simple,  and 
subject  to  but  shght  variation.  The  most  prominent  symptoms  are 
those  caused  by  the  inflammation  of  the  respiratory  tract.  The 
general  systemic  intoxication  accompanjdng  all  infectious  diseases, 
together  with  the  fever,  is  next  in  importance,  but  carries  with  it  much 
less  danger  for  the  affected  indi^'idual,  seldom  acting  as  the  cause  of 
death.  It  is  difficult  to  present  a  characteristic  picture  of  the  course 
of  the  disease,  for  the  reason  that  it  is  marked  by  few  distinctive, 
sharply  defined  featm'es,  being  rather  a  process  of  gradual  develop- 
ment.    It  can  be  briefly  outlined  as  follows : 

After  infection  there  may  be  a  period  of  entire  good  health,  or  slight 
disturbances  of  an  indefinite  nature  may  soon  begin  to  manifest  them- 
selves, such  as  languor,  depression,  disinclination  to  exertion,  an  ap- 
pearance of  ill  health,  distaste  for  food,  and  possibh"  occasional  chilly 
sensations.  This  condition  lasts  for  nine  or  ten  dsiys,  when  the  symp- 
toms become  more  acute.  The  feeling  of  languor  increases  and  is 
accompanied  b}^  headache,  which  is  most  severe  in  the  frontal  region, 
and  bj'  a  sense  of  pressure  over  the  eyes.  There  are  also  coryza  and 
frequent  sneezing,  the  throat  feels  dry  and  a  little  sore,  and  a  cough, 
often  of  the  barking,  croupy  ty^  pe,  is  soon  added.  The  local  physical 
signs  are  not  j^et  marked;  the  e3'ehds  appear  slightty  swollen  and 
lacrimation  is  somewhat  exaggerated;  the  anterior  nares  are  in- 
jected, as  is  also  the  mucous  membrane  of  the  pharynx.  The  tem- 
perature is  above  normal  and  there  are  a  few  bronchial  rales. 
The  inflammation  of  the  mucous  membranes  now  increases  rapidly; 
the  conjunctivitis  and  coryza  becoming  especially  marked.  At 
this  stage  the  eruption  begins  to  show  on  the  hard  palate  and  on  the 
piUars  of  the  fauces,  which  are  highly  congested,  though  not  through- 
out their  entire  length.  It  de^'elops  in  the  form  of  circumscribed 
spots,  somewhat  indistinctly  outlined,  of  a  light  red  color,  just  barely 
raised  above  the  level  of  the  surrounding  mucous  membrane.  The 
largest  are  the  size  of  lentils ;  the}^  are  round  or  somewhat  irregular  in 
shape,  and  ma}'  be  discrete  or  so  closely  packed  as  to  run  together. 
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Tiny,  whitish,  raised  points  are  to  be  seen  on  them,  which  look  like 
vesicles.  The  conjunctiv£e,  unless  too  reel  and  swollen  to  enable  the 
eruption  to  be  distinguished,  present  a  similar  appearance.  The  skin 
next  becomes  involved;  it  is  usually  moist,  and  may  be  covered  b}^ 
abundant  perspiration.  The  rash  is  first  seen  on  the  temples  and  fore- 
head, and,  perhaps  rather  more  distinctly,  on  the  back  and  sides  of  the 
chest;  it  is  only  faintly  colored  at  first.  Sometimes  it  develops  as 
irregularly  distributed  papules,  sometimes  as  more  diffuse,  crescentic 
patches.  Vesicles  are  present  like  those  on  the  mucous  membranes. 
The  fever  and  the  symptoms  of  catarrhal  inflammation  now  continue 
to  increase,  and  the  patient  feels  proportionately  worse.  As  the  dis- 
ease progresses,  the  eruption  on  the  mucous  membrane  takes  on  a 
darker  hue,  becomes  shghtly  elevated  and  more  or  less  confluent,  while 
new  spots  appear  on  previously  unaffected  parts.  The  mucous  mem- 
brane hning  the  cheeks,  the  lips,  and  even  the  gums  thus  gradually 
becomes  covered  with  the  eruption. 

Externally,  it  usually  appears  on  the  following  parts  successively : 
face  and  scalp,  back,  wrists,  forearms,  anterior  surface  of  trunk  and 
lower  extremities ;  finally  reaching  the  rest  of  the  body. 

When  the  rash  is  at  its  height,  the  blotches  are  apt  to  become  con- 
tinuous in  many  places,  they  appear  more  elevated,  and  are  of  a  dark 
red  color;  sometimes  small  petechise  develop.  Even  where  the  rash  is 
thickest,  islands  of  normal  skin  can  be  detected.  The  rash  still  disap- 
pears on  direct  pressure,  or  ivhen  the  skin  is  tightly  drawn  over  a  spot. 

Perspiration  of  more  or  less  intensity  is  apt  to  occur  at  this  time, 
and  the  patient  often  complains  of  troublesome  itching  of  the  skin. 
In  addition  to  the  catarrhal  affection  of  the  respiratory  tract,  and  the 
lesions  in  the  mouth  and  phar^mx,  nosebleed  is  not  an  infrequent 
symptom  at  the  height  of  the  disease ;  diarrhea  is  observed  in  a  still 
larger  proportion  of  cases.  Cerebral  sj^mptoms,  such  as  dulness, 
sleepiness,  and  slight  deUrium,  may  be  manifested,  but  as  a  rule  are 
not  of  serious  import.  General  convulsions  occur  only  in  exception- 
ally severe  cases.  The  heart  is  not  specially  involved;  its  rate  is  in- 
creased, as  is  also  the  rate  of  respiration,  but  only  in  proportion  to 
the  fever,  unless  the  course  of  the  case  is  altered  by  complications. 
The  temperature  does  not  usually  rise  much  above  40°  C.  If  the 
broncliitis  extends  to  the  fine  tubes,  or,  worse  still,  if  pneumonia 
supervenes,  the  last-named  symptoms  take  on  a  different  aspect,  as 
will  be  fully  discussed  later  on. 

In  a  simple,  uncomplicated  case  the  further  course  of  the  disease  is 
as  follows:  The  eruption  disappears  from  the  mucous  membranes, 
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which,  however,  still  remain  inflamed.  The  external  rash  usually  fol- 
lows the  same  path  in  fading  as  in  developing,  beginning  on  the  face. 
The  dark  red  blotches  gradually  grow  paler,  and  less  raised  above  the 
surrounding  skin ;  when  this  is  held  taut  over  them,  it  first  shows  a 
reddish-yellow  discoloration,  changing  later  to  yellow,  and  finally  to  a 
muddy  brown.  The  skin  subsequently  becomes  rough,  and  super- 
ficially is  thrown  off  in  fine  branny  scales.  Desquamation  is  soon  com- 
pleted, and  never  leaves  scars.  It  must  be  borne  in  mind,  however, 
that  in  most  cases,  when  the  rash  is  fading  from  the  face,  it  is  still  at  its 
height  on  other  parts  of  the  body,  or  even  just  developing.  The  catar- 
rhal symptoms  clear  up,  sometimes  quite  rapidly,  sometimes  more 
gradually,  the  cough  being  last  to  chsappear.  The  temperature  soon, 
falls  to  normal,  and  before  long  recovery  is  complete. 
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Fig.  38.— 1+,  Invasion  ;  2+,  outbreak  of  eruption;  3+,  beginning  of  desquamation. 

The  following  will  serve  as  an  example  of  a  well-developed  case  of 
measles,  running  an  entirely  normal  course : 

Case  8.— Mathilde  L.,  two  years  of  age.  The  child  was  first  seen  on 
February  20, 1888.  The  symptoms  were  first  a  slight  angina,  then  conjunc- 
tivitis, coryza,  and  bronchial  catarrh,  which  from  the  24th  on  also  involved 
the  fine  tubes.  The  eruption  appeared  on  the  26th  and  lasted  until  March 
2d.    The  temperature  record  is  shown  in  the  accompanying  chart  (Fig.  38) . 

The  above  course  is  typical  of  many  cases  of  measles ;  but  we  some- 
times have  to  deal  with  very  different  conditions.  Apart  from  the  ex- 
treme virulence  of  the  poison  which  occasionally  distinguishes  an 
epidemic,  it  is  largely  a  question  of  the  patient's  power  of  resistance. 
It  is  important  to  remember  that,  except  in  cases  of  mixed  infection,  a 
fatal  ending  is  usually  the  result  of  pulmonary  involvement.  This 
coincides  with  the  greater  mortality  of  children  under  two  years  of 
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age,  the  small  caliber  of  the  bronchi  at  this  early  age  being  particu- 
larly favorable  to  their  occlusion,  and  the  consequent  loss  of  all  the 
respiratory  surface  beyond,  which  is  essential  to  the  respirator}^  pro- 
cess. 

While  it  is  quite  possible  to  generalize  in  describing  the  course  of 
the  disease  in  a  fatal  case  of  this  nature,  I  feel  that  I  must  depend  on 
the  report  of  individual  cases  in  order  to  convey  a  correct  impression  of 
the  phenomena  to  be  observed  when  death  results  from  an  overwhelm- 
ing intoxication.     The  following  case  occurred  in  my  own  experience. 

Case  9. — Fritz  D.,  six  years  of  age.  In  his  first  year  he  suffered 
slightly  from  rachitis,  which,  however,  left  no  traces  of  any  moment; 
and  in  his  second  year,  from  cough  and  shortness  of  breath,  these  symp- 
toms, too,  disappearing  after  a  time.  The  parents  maintain  that  the 
child  had  measles  in  1874,  but  so  mild  an  attack  that  no  physician  was 
called.  Since  we  did  not  see  a  single  case  of  measles  in  Lustnau,  the 
boy's  home,  in  that  year,  not  much  faith  can  be  placed  in  this  statement. 

The  boy  attended  school  up  to  the  1st  of  December,  1876,  but  began 
to  feel  rather  Hstless  on  this  day.  On  the  2d  and  3d  of  December  he 
continued  to  droop;  his  eyes  are  also  said  to  have  looked  a  little  red 
and  his  face  to  have  shoMTi  a  few  blotches.  On  the  morning  of  the  4th 
the  rash  became  more  distinct,  and  the  child  gave  further  evidence  of 
sickness,  displaying  a  poor  appetite,  etc. 

On  the  5th  the  rash  was  observed  to  be  spreading;  by  mid-day  it 
extended  to  the  chest.  That  afternoon  the  case  was  put  in  the  charge 
of  the  polichnic,  when  the  following  symptoms  were  noted:  Slight  con- 
juncti\dtis,  ver}''  slight  coryza,  the  buccal  mucous  membrane  and  tonsils 
swollen  and  congested,  the  tongue  coated  white,  a  little  bronchitis,  and 
diarrhea.  The  eruption  is  in  the  course  of  development.  Rectal  tem- 
perature, 40.1°  C.  (104°  F.).  In  the  evening  the  patient  was  fully  con- 
scious, getting  out  of  bed  to  open  the  door  once  when  his  mother  was 
otherwise  engaged.  No  serious  symptoms  developed  during  the  night, 
and  on  the  morning  of  the  6th  the  child  appeared  to  the  parents  to  feel 
no  worse.  When  the  physician  called  at  10  a.  m.  he  found  the  following 
condition:  skin  pale  and  cyanotic,  showing  large  numbers  of  petechise, 
which  bear  no  relation  to  the  patches  of  eruption. 

12  m.:  Temperature  41.4°  C.  (106°  F.),  pulse  180,  respiration  very 
labored,  inspiration  quick  and  snoring  and  accompanied  by  marked 
retraction  of  the  costal  arches;  expiration  also  difficult.  Tracheal  rales 
were  noted  at  2  p.  m. 

5  p.m.:  Temperature  41.2°  C.  (106°  F.),  respiration  44,  pulse  170. 
The  child  has  ceased  to  speak;  he  knows  when  he  is  addressed,  and 
recognizes  those  about  him,  but  is  unable  to  call  them  by  name.  Most 
of  the  time  he  is  unconscious.  Muscular  spasms  involving  the  upper 
extremities  have  now  set  in.  The  convulsions  increased  up  to  the  time  of 
the  child's  death  at  9.30  p.  m. 

Autopsy  report  (Schiippel) :  The  skin  is  in  great  part  covered  with 
punctate  or  flat  ecchymotic  spots,  which  have  no  connection  vdth  the 
measles  rash,  the  latter  being  still  distinctly  \dsible.  On  opening  the 
cranium,  the  veins  are  seen  to  be  distended  with  blood,  the  cerebral  con- 
volutions are  everj^where  flattened,  and  their  surface  is  rather  dr}\     The 
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cerebral  hemispheres  appear  moderateh'  edematous  and  there  is  a  shght 
degree  of  capillary  congestion;  the  ventricles  are  not  distended  and 
contain  no  effusion;  there  is  some  dark  blood  in  the  plexuses  and  the 
vessels  on  the  floor  of  the  ventricles  are  engorged.  The  cerebrum  appears 
normal.  The  muscles  are  of  a  brownish-red  color  and  remarkably  d^}^ 
The  tonsils  and  follicles  of  the  tongue  are  slightly  swollen ;  neither  exuda- 
tion nor  ulcers  are  present.  The  opening  of  the  larj^nx  is  slightly  injected, 
and  the  mucous  membrane  at  this  point  looks  somewhat  as  if  laid  in 
folds.  The  larynx  itself  is  normal  except  for  a  slight  catarrhal  inflam- 
mation. The  cervical  lymph-nodes  are  swollen,  infiltrated,  and  contain 
small  hemorrhages.  On  opening  the  thorax,  the  lungs  are  found  to  be 
in  contact  for  a  considerable  distance,  leaving  only  a  small  area  of  the 
pericarcUum  exposed.  There  are  a  few  delicate  pleural  adhesions  at  the 
apex  of  the  right  lung ;  posteriorly,  the  left  lung  presents  some  of  greater 
tenacity.  The  pleural  cavities  contain  no  effusion.  There  are  a  few 
punctiform  petechise  under  the  right  pulmonary  pleura,  and  several  areas 
of  atelectasis  are  scattered  over  the  surface  of  the  lung,  partly  concealed 
by  distended,  emphysematous  lung  tissue.  The  lung  is  beset  with  small 
hemorrhages,  located  for  the  most  part  next  to  areas  of  collapse.  The 
bronchial  mucous  membrane  is  highly  congested,  dark  red  in  color,  and 
swollen,  and  shows  a  number  of  small  hemorrhages.  The  Imig  tissue  in 
general  is  in  good  functional  condition.  The  petechise  imcler  the  left 
pleura  are  much  more  numerous,  and  there  are  also  many  more  areas  of 
atelectasis,  otherwise  the  condition  is  like  that  of  the  right  lung. 

The  heart  is  of  normal  size,  and  the  valves  are  normal;  the  heart 
muscle  is  grayish-red  in  color,  and  resistant  to  pressure.  The  spleen  is 
not  specially  enlarged;  its  capsule  appears  slightly  vTinklecl.  The 
splenic  substance  is  firm  and  hard,  and  the  Malpighian  follicles  are  not 
distinctly  visible.  The  liver  is  of  normal  size;  the  capsule  looks  a  little 
dull,  the  liver  substance  is  congested  and  slightly  fatty.  The  kidneys 
are  congested,  but  not  enlarged;  the  tubules  in  the  papillae  are  the  seat 
of  a  severe  catarrhal  inflammation.  The  mesenteric  lymph-nodes  are 
greatly  swollen,  and  of  a  purplish  color.  The  mucous  membrane  of  the 
intestine  is  pale,  and  the  follicles  appear  considerably  swollen.  The 
stomach  is  distended  and  filled  with  fluid  food;  hemorrhagic  erosions  are 
seen  in  a  few  places. 

The  symptoms  in  this  case  did  not  seem  at  all  serious  at  first,  and 
the  epidemic  as  a  whole  was  of  a  mild  character,  only  2  of  the  95  cases, 
exclusive  of  the  above,  having  had  a  fatal  termination.  The  severit}^ 
of  the  intoxication  did  not  become  apparent  until  the  rash  was  at  its 
height,  when  all  at  once  it  manifested  itself  by  a  marked  rise  of  tem- 
perature, wide-spread  hemorrhages  into  the  tissues,  and  signs  of  cere- 
bral involvement — just  a  sudden  change  for  the  worse,  rapidly  lead- 
ing to  the  end.  The  insignificance  of  the  organic  lesions,  as  shown  by 
the  autopsy,  proves  the  cause  of  death  to  have  been  sj'^stemic  poisoning. 

The  history  of  another  case  reads  as  follows: 

Case  10. — Bertha  St.,  two  years  of  age.  The  patient,  who  had  always 
been  a  healthy  child,  probably  contracted  the  disease  from  her  four-year- 
old  brother.     On  the  27th  of  March,  1893,  the  parents  noticed  that  the 
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child  seemed  tired  and  indisposed.  This  continued,  until  on  April  3d 
she  was  taken  "with  convulsions,  after  which  the  eruption  began  to  develop, 
appearing  first  on  the  face.  On  the  4th  of  April,  when  the  case  was  first 
seen  medically,  the  following  symptoms  were  noted:  conjunctivitis, 
coiyza,  hoarseness,  "^nde-spreacl  capillar}^  bronchitis,  and  moderate 
diarrhea.  Also  an  eruption  on  the  hard  palate.  The  child  has  high 
fever,  seems  rather  dull,  but  has  no  dyspnea.  On  the  5th,  areas  of 
consolidation  were  found  in  both  lungs.  The  cerebral  involvement  in- 
creased and  the  child  soon  became  completely  unconscious,  with  symp- 
toms of  excessive  cerebral  pressure.  The  limbs  were  relaxed,  and  when 
lifted  fell  back  lifelessly  to  the  bed.  The  lung  symptoms  also  became 
more  marked,  but  did  not  compare  with  the  others  in  severity.  The 
rash  spread  in  the  customary  manner.  Death  occurred  at  5  a.  m.  on 
April  8th,  the  child  being  completely  comatose.  The  temperature  is 
shown  in  the  chart  (Fig.  39). 

The  autopsy  showed  the  following  condition  (from  the  records  of  the 
Pathological  Institute,  Dr.  Roloff) :  The  skin  is  covered  with  an  abundant 
eruption.     The  brain  is  greatly  congested,  ^ 

but  not  edematous,  and  there  is  no  fluid 
in  the  ventricles.  The  pleural  cavities  are 
also  free  from  effusion.  On  lifting  up  the 
sternum,  the  lungs  recede  only  slightly, 
exposing  an  area  of  the  pericardium  no 
larger 'than  a  half  dollar.  The  left  lung 
appears  strikingly  bulky;  there  are  a 
number  of  patches  of  fibrous  exudate  on 
the  posterior  surface  of  the  lower  lobe. 
In  the  parenchyma  underneath  these 
patches  can  be  felt  c|uantities  of  hard 
little  nodules,  which  on  section  appear 
distinctly  prominent.  They  are  grayish- 
red  in  color  and  exceedingly  friable.  The 
infiltrated  portions  of  the  lung  contain  a 
number  of  small,  yello^^ish  foci,  which  have 

not  yet  undergone  softening.  In  the  larger  bronchi  the  mucous  mem- 
brane is  only  slightly  injected  and  is  but  thinly  covered  with  mucus,  while 
the  smallest  tubes  contain  a  c{uantity  of  yellowish,  purulent  secretion,  and 
the  mucous  membrane  here  and  in  the  medium-sized  bronchi  is  deeply 
congested  and  swollen.  The  findings  in  the  right  lung  are  similar.  The 
heart  is  somewhat  larger  than  the  child's  fist;  the  right  chambers  are 
filled  with  clots.  The  pharynx  appears  normal.  The  larynx  "pi'esents 
a  few  superficial  erosions,  one  on  the  inner  surface  of  the  left  vocal  cord, 
in  its  posterior  third;  another,  with  a  dirty-looking  base,  in  the  inter- 
arytenoicl  fold.  Otherwise  the  mucous  membrane  lining  the  larynx  and 
the  trachea  is  pale  and  not  swollen."  The  spleen  measures  8.5  X  4.5  X 
1.5  cm.  Its  surface  is  smooth;  the  splenic  pulp  is  of  a  light  brownish-red 
color ;  the  trabeculge  and  follicles  show  distinctly ;  the  organ  is  moderately 
congested.  The  liver  is  not  enlarged;  its  acini  are  not  well  marked. 
The  kidneys  are  normal.  The  mucous  membrane  of  the  small  intestine 
in  general  is  pale,  Peyer's  patches  also  being  considerably  congested; 
those  lying  nearest  to  the  ileocecal  valve  are  particularly  prominent. 
The  mesenteric  lymph  nodes  are  enlarged,  somewhat  larger  than  beans, 
and  appear  grayish-white  on  section. 
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In  reviewing  this  case,  we  are  struck  not  only  by  the  intensity  of 
the  systemic  intoxication,  which  was  foreshadowed  by  the  occurrence 
of  convulsions  at  the  time  the  eruption  appeared,  and  the  continued 
mental  dulness  following  them,  but  also  by  the  early  development  of 
the  inflammatory  lesions  in  the  respiratory  tract.  Various  of  the 
local  processes  characteristic  of  the  measles  poison  are  represented, 
such  as  intense  broncliitis  with  bronchopneumonia  and  laryngeal 
ulceration.  These  local  inflammations,  however,  did  not  act  as  the 
chief  cause  of  death.  This  is  rather  to  be  sought  in  the  general  sys- 
temic effects  of  the  poison,  especially  in  the  cerebral  involvement, 
though  the  end  may  of  course  have  been  hastened  by  the  respiratory 
difficulties. 

It  seems  to  me  that  these  two  cases  should  suffice  to  give  a  fairly 
clear  picture  of  the  type  of  infection  under  discussion,  one  containing 
no  features  specifically  characteristic  of  measles,  but  simplj^  the  phe- 
nomena common  to  all  severe  intoxications,  with  the  addition  of  more 
or  less  well-marked  signs  of  respiratory  inflammation. 

These  particular  processes, — a  bronchitis  involving  the  fine  tubes, 
and  bronchopneumonia, — developing  sometimes  at  the  onset,  some- 
times in  the  course  of  the  disease,  represent  the  local  action  of  the 
measles  poison,  without  any  relation  to  its  general  effects,  and,  as  such, 
allow  of  generalization  in  describing  them. 

The  extension  of  the  inflammation  to  the  finer  bronchi  is  marked 
by  increased  rapidity  of  respiration,  the  first  indication  of  the  coming 
danger.  Breathing  then  soon  becomes  hasty  and  shallow,  the  child 
begins  to  pant  and  to  moan  a  little,  the  nostrils  dilate,  and  the  mouth 
is  kept  open  to  admit  more  air.  Still  more  frequently  there  is  a  short, 
broken  cough,  accompanied  by  cries  of  pain.  The  pulse  growls  very 
rapid  and  loses  in  fulness;  the  face  appears  slightly  cyanotic,  less  so 
if  the  fever  is  high,  when  the  bluish  coloring  is  chiefly  noticeable  in  the 
sclera.  The  shape  of  the  chest  in  breathing  is  altered,  the  lower  ribs 
being  drawn  in  with  every  inspiration,  but  not  the  sternum  and  costo- 
clavicular spaces.  The  veins  of  the  neck  stand  out,  not  emptying 
fully  with  inspiration,  and  dilating  during  expiration. 

The  .clavicular  muscles  are  now  brought  more  and  more  into  play ; 
the  sterno-cleido-mastoids  and  the  trapezei  are  distinctly  outlined 
with  every  inspiration.  Older  children  like  to  sit  up  in  bed  resting  on 
their  arms.  The  impulse  of  the  heart  against  the  chest-wall,  pre- 
viously distinct,  can  no  longer  be  seen,  nor  is  the  apex-beat  percep- 
tible to  the  hand.  Cyanosis  usually  increases  now;  the  separate 
patches  of  eruption  look  less  red,  assume  next  a  ^dolet  tinge,  and 
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finally  can  hardly  be  distinguished  from  the  rest  of  the  bluish  colored 
skin.  This  is  the  time  when  the  layman  exclaims,  "The  rash  has 
struck  inward!"  Cyanosis  next  gives  way  to  pallor,  except  that  the 
lips  take  on  a  still  deeper  hue  and  the  veins  show  dark  through  the 
skin.  Respiration  grows  more  and  more  rapid  and  shallow;  the  re- 
traction of  the  ribs  becomes  less  apparent  except  when  a  few  deeper 
breaths  usher  in  an  attack  of  coughing. 

On  examination  we  find  areas  of  consolidation,  at  first  only  poste- 
riorly, at  the  bases,  but  from  there  spreading  upward  and  to  the  side ; 
fine  mucous  rales  are  heard  all  over  the  chest,  gradually  becoming 
louder  and  more  distinct.  Finally  the  breath  sounds  are  completely 
obhterated  over  the  consoUdatecl  portions,  or  else  they  become  bron- 
chial in  quality.  The  attacks  of  coughing  which  have  caused  the 
patient  such  distress  now  decrease  in  frequency  and  severity,  but  are 
still  accompanied  by  moans  and  cries  of  pain. 

The  child  is  excessively  restless,  and  is  constantly  changing  its 
position,  throwing  itself  about,  demanding  first  one  thing  then  another, 
never  content  with  what  is  done  for  it,  and  allowing  its  attendants  not 
a  moment's  respite.  All  this  changes,  however,  as  the  effects  of  the 
carbon  clioxid  poisoning  become  more  manifest.  Then  the  clamoring 
ceases;  the  cliild  appears  indifferent  to  its  surroundings,  but  is  still 
restless,  throwing  itself  about,  moaning  softly,  and  very  often  scratch- 
ing A-iolently  at  its  skin.  DroAVsiness  next  sets  in,  followed  by  severe 
symptoms  of  cerebral  pressure,  as  in  cases  of  meningitis,  with  effusion 
into  the  ventricles  and  cerebral  edema,  sometimes  accompanied  by 
convulsive  seizures  of  short  duration.  Mucous  rales  are  now  heard 
in  the  large  bronchi  and  the  trachea  also;  these  grow  louder  and 
louder,  while  coughing  ceases  entirely.    In  this  condition  the  child  dies, 

A^Tien  recovery  takes  place  in  a  case  of  fully  developed  broncho- 
pneumonia following  measles,  the  symptoms  disappear  in  the  order  of 
their  coming.  Relapses,  however,  may  again  bring  on  a  most  dan- 
gerous condition.  The  duration  of  the  affection  is,  on  the  whole,  a 
comparatively  short  one,  its  outcome,  whether  favorable  or  unfavora- 
ble, being  decided  within  ten  days  or  two  weeks.  The  local  changes 
in  the  lungs  take  longer  to  clear  up,  and  while  this  is  in  process  some 
general  symptoms  are  very  apt  to  persist.  During  the  course  of  a 
severe  biOuchitis  and  subsequent  bronchopneumonia  the  temperature 
usually  remains  high,  falling,  if  recovery  ensues,  by  lysis,  never  by 
crisis. 

The  following  are  cases  in  point: 

Case  11. — Anna  K.,  three  and  a  half  years  of  age.     Suffered  for  a  week 
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from  indefinite  prodromata — cough,  and  short  temporarj^  outbreaks  of  a 
rash  on  cUfferent  parts  of  the  bod}^  The  child  was  first  seen  on  Februar}?-  3, 
1888,  at  which  time  the  following  symptoms  were  noted:  conjunctivitis, 
corj'-za,  bronchial  catarrh,  diarrhea,  and  enlargement  of  the  spleen.  The 
eruption  could  be  seen  on  the  mucous  membranes.  On  February  5th  a 
thick  rash  broke  out,  showing  first  on  the  face ;  the  bronchitis  was  found 
to  be  extending  to  the  fine  tubes.     On  the  10th  areas  of  consoUdation 

developed  at  both  bases, 
which  did   not   clear   up 
^   s        ^  ^'  s  S  S  until  the  20th.     The  rate 

of  pulse  and  respiration 
was  highest  on  February 
12th,  when  it  rose  to  190 
and  60  respectively.  The 
temperature  on  the  6th 
and  7th  reached  41°  C. 
(106°  F.).  On  the  18th  it 
rose  to  38.5°  C.  (101.3° 
F.),  after  that  date  re- 
maining normal  or  sub- 
normal. (The  record  was 
continued  to  March  2d.) 
The  accompanying  chart 
(Fig.  40)  shows  the  daily 
changes. 

The  above  was  a 
light  case  of  broncho- 
pneumonia, with   rapid 
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recovery. 

Case  12.— Marie  B., 
four  years  of  age.  Symp- 
toms of  cough,  sore 
throat,  and  pain  in  the 
eyes  developed  on  Feb- 
ruary 16,  1888.  When 
first  seen,  on  February 
19th,  she  had  a  shght 
conjunctivitis,  coryza, 
severe  bronchitis,  and  en- 
largement of  the  spleen. 
There  was  an  eruption  on 
the  mucous  membranes 
and  on  the  face.  Up  to 
the  25th  the  bowels  re- 
mained normal;  on  this  day  and  the  one  following  there  was  diarrhea. 
On  the  24th  an  area  of  consolidation  was  found  posteriorly,  at  the  base 
of  the  right  lung,  and  on  the  26th  a  similar  condition  developed  at  the 
base  of  the  left  lung.  The  consolidation  spread  until  the  4th  of  March, 
then  disappeared  rapidly.  Pulse  and  respiration  rate  reached  their 
maximum  height  on  March  3d,  when  the  record  showed  a  pulse  of  174 
and  a  respiration  of  63.     On  February  29th  the  temperature  rose  to 
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41°  C.  (106°  F.).    From  March  6th  on  it  was  normal  or  subnormah    The 
daily  record  is  given  in  the  chart  (Fig.  -il). 

The  severity  of  the  pulmonaiy  inA'oh-ement  is  shown  by  the  effect 
on  the  temperatm-e.     If  we  compare  the  two  parts  of  the  double  curA-e, 
we  see  that  the  fever  was  considerably  higher  in  the  second,  after  the 
rash  had  faded,  than 
it  was  at  its  height. 

The  mild  forms 
of  measles  now  re- 
main to  be  discussed. 
These  are  of  frequent 
occurrence,  and  give 
rise  to  such  trifling 
symptoms  that  medi- 
cal achdce  is  seldom 
asked,  at  least  among 
the  poorer  classes. 
It  is  for  tliis  reason, 
probably,  that  the 
mildest  forms  are 
verv  little  knowm.  •' 
Even  so  experienced 
a  practitioner  as  ^^on 
Leube  states  *  that 
"although  there  may 
be  but  ^-ery  little 
fe^Tr  in  mild  cases, 
it  is  ne^'er  entirely 
absent."  Xow,  it  so 
happens  that  the  out- 
door department  of 
the  Tubingen  poli- 
clinic takes  charge  of 
even  the  mildest  cases 
of  measles,  and  in  its 
records    I    find    two 

which  ran  their  course  without  any  fever  whatever.     The  histories 
are  as  follows: 


Case   13. — Adnlf  K.,   four  weeks   old.     Two   other  children  in  the 
family  were  sick  ^Aith  measles.     There  were  no  prodromata.     The  infant 

*"SpecieUe  Diagnose  der  inneren  Krankheiten,"  Leipsic,  Vogel,  1893,  vol.  ii, 
p.  358. 
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was  first  seen  on  October  21,  1891.  It  had  no  conjunctivitis,  no  coryza, 
and  no  enanthema,  but  was  suffering  from  a  slight  bronchial  catarrh, 
and  had  rather  tliin  stools.  The  skin  eruption  ^Yas  well  developed,  and 
remained  visible  until  the  24th.  The  maximum  temperature  was  37.3° 
C.  (99°  F.).     The  dailv  record  is  shown  on  the  chart  (Fig.  42). 
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Case  14. — Friedrich  K.,  twent3^-one  months  old.  The  infant  had 
been  in  contact  with  measles  cases.  For  a  few  days  it  had  seemed 
listless  and  had  lost  appetite.  It  was  seen  on  SeiDtember  19,  1893, 
when  the  follomng  symptoms  were  noted:  conjunctivitis,  enanthema, 
and  bronchial  catarrh.  The  bowels  were  regular.  The  skin  eruption 
appeared  first  on  the  face,  and  lasted  until  the  23d.  The  highest  tem- 
perature was  37.1°  C.  (99°  F.),  as  is  shown  in  the  chart  (Fig.  43). 

.  These  cases  serve  to  demonstrate  that  measles  is  not  necessarilj' 
accompanied  by  fever;  it  is  true  that  the  temperature  was  not  taken 
l^ef  ore  the  eruption  broke  out,  but  this,  again,  is  usually  the  time  of  the 
highest  fever.  If  fever  is  absent  at  this  stage,  and  the  temperature, 
indeed,  is  rather  inclined  to  be  below  normal,  it  is  certainly  improbable, 
to  say  the  least,  that  a  rise  took  place  earlier.     The  mildness,  of  the 

other  symptoms  of  infection,  or 
their  failure  to  develop  at  all, 
is  in  accordance  with  the  be- 
havior of  the  temperature. 

I  add  a  few  cases  illustra- 
tive of  the  intermediate  form 
between  the  abo^'e  and  the  fully 
developed  type  of  the  infection. 

Case  15. — Hermann  S.,  two 
years  of  age.  Three  other  chil- 
dren in  the  family  were  taken  sick 
with  measles  about  two  weeks 
previously.  The  patient  displayed  a  loss  of  ai^petite  before  the  attack. 
He  was  seen  on  September  18,  1891,  and  found  to  be  suffering  from 
conjuncti^dtis,  cor3'za,  and  enanthema.  The  rash  was  beginning  to  show 
on  the  skin,  and  remained  distinct  until  the  24th.  The  highest  tem- 
perature was  38.6°  C.  (101°  F.).     For  details,  see  the  chart  (Fig.  44). 
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Case  16. — Emma  L.,  three  and  a  half  years  of  age.  Contact  with  an 
infected  person  could  not  be  proved,  but  an  epidemic  was  in  progress  at 
the  time.  On  Juh'  15,  1891,  she  began  to  lose  appetite,  and  to  have 
headache  and  a  cough.  She  was  seen  on  that  day,  and  the  following 
additional  symptoms  were  noted : 
conjunctivitis,  coryza, enanthema, 
diarrhea,  and  bronchial  catarrh. 
The  external  rash  did  not  de- 
velop until  July  18th,  fading  on 
the  21st.  The  highest  tempera- 
ture was  39.6°  C.  (103°  F.),  on  the 
day  before  the  rash  broke  out. 
The  temperature  curA^e  (Fig.  45) 
shows  the  daily  record. 

Case  17. — August  Sch.,  six 
3"ears  of  age.  The  other  children 
of  the  family  were  sick  with 
measles.  On  the  13th  of  July, 
1891,  he  began  to  complain  of 
headache  and  cough  and  to  lose 

his  appetite.  He  was  seen  on  the  17th,  when  conjunctivitis,  coryza,  and 
enanthema  were  found  to  be  present.  The  rash  broke  out  on  the  skin 
on  the  19th,  but  faded  one  day  later.  The  maximum  temperature  was 
40.3°  C.  (104.5°  F.),  occurring  after  the  rash  had  begun  to  fade.  The 
chart  (Fig.  46)  suppHes  the  daily  record. 
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Mild  cases  of  infection  are  accompanied  neither  by  sj^mptoms  of 
systemic  intoxication  nor  by  Avell-marked  inflammations  of  the  mucous 
membranes;  for  the  prognosis,  therefore,  we  must  depend  on  the 
course  of  the  temperature,  w^hich  is  a  fairly  reliable  guide. 

I  think  the  several  histories  cited  wall  serve  to  give  a  general  con- 
ception of  the  pathologic  conditions  produced  by  the  measles  poison 
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alone.  Complications  must  be  considered  separately,  and  for  the  sake 
of  clearness  I  shall  take  them  up  in  connection  with  the  lesions  of  the 
different  organs.  The  so-called  sequels  of  measles  will  be  treated 
under  the  same  headings. 

THE  SYMPTOMS  CONSIDERED  SEPARATELY. 

Duration  of  Different  Stages. — Reference  was  made  in  the  section 
on  Etiology  to  the  fact  that  the  only  period  definitely  known  to  us  is 
that  lying  between  infection  and  the  outbreak  of  external  eruption, 
covering  from  thirteen  to  fifteen  days. 

This  period  is  a  constant  one,  but  is  composed  of  two  factors,  each 
of  which  is  subject  to  considerable  variation.  The  main  point  is,  how- 
ever, that  their  sum  is  unchanging.  To  state  the  question  differently 
— the  measles  poison  may  cause  almost  no  disturbances  until  the  rash 
develops,  or  may  give  rise  to  constitutional  symptoms  soon  after  in- 
fection occurs.  This  conception  of  the  case  seems  to  me  most  in 
accordance  with  the  facts.  Although  the  com'se  of  measles  conforms 
in  general  to  certain  known  rules,  and  the  disease  is  very  properly 
classed  among  those  which  allow  of  a  "typical"  description,  it  no 
more  follows  fixed  lines  of  development  than  does  any  other  form  of 
infection. 

A  distinction  must  be  drawn  between  constitutional  and  local 
S3'mptoms  in  considering  early  manifestations  of  the  infection.  If  we 
study  the  reports  of  different  recognized  authorities,  we  find  a  great 
divergence  of  opinion  as  to  the  phenomena  of  the  period  of  incubation. 
This  can  be  explained  in  part,  no  doubt,  b}"  the  different  source  of 
their  data,  gathered  in  one  instance  cliiefiy  from  private,  in  another 
chiefly  from  hospital,  practice,  and  also,  I  think,  by  the  varying  char- 
acter of  the  epidemics  observed.  Let  us  consider  the  ^dews  of  Bohn 
and  Thomas,  for  example : 

Bohn  writes*:  "Constitutional  disturbances  are  rarely  altogether 
absent  from  the  incubation  period  of  measles,  whereas  in  the  other 
acute  exanthemata  this  is  almost  always  a  latent  stage.  An  infected 
individual  usually  feels  generally  indisposed  for  days  before  the  actual 
outbreak  of  the  disease,  though  seldom  ill  enough  to  stay  in  bed. 
Children  look  pale,  lose  interest,  are  listless  and  sleepy,  often  complain 
of  headache  or  pain  in  the  stomach,  feel  nauseated,  and  have  a  poor 
appetite.  At  times  they  are  feverish.  Catarrhal  symptoms  do  not 
regularly  belong  to  this  period.     .     .     .     This  much  is  clear — if  we 

*  See  Gerhardt's  "Handbuch,"  vol.  n.,  pp.  297,  298. 
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deduct  all  the  time  in  ^Yhich  any  indisposition  is  manifested,  we  leave 
an  average  of  only  a  few  days  for  the  absolutely  latent  germinating 
period  of  measles," 

Thomas  says*:  ''In  the  period  of  incubation,  the  infection  nor- 
mally remains  completely  latent;  this  period  is  distinguished,  there- 
fore, by  an  absence  of  fever  as  well  as  of  local  symptoms." 

I  will  endeavor  to  show  that  both  statements  are  correct  and  both 
at  the  same  time  incorrect.  Fever  is  an  unfailing  manifestation  of 
constitutional  disturbances  caused  by  infectious  processes.  After 
studying  the  many  temperature  records  made  in  our  Tiibingen  poli- 
clinic, I  have  come  to  the  conclusion  that  we  cannot  properh^  speak  of 
signs  of  an  infectious  disease,  whatever  its  order  may  be,  in  the  ab- 
sence of  all  local  symptoms  and  of  fever.  The  rule  in  the  children's 
hospital  at  Heidelberg,  the  Luisen-Heilanstalt,  is  to  take  the  tem- 
perature of  all  patients  twice  a  day,  no  matter  what  their  trouble  may 
be.  Oscar  Embden,t  in  a  thesis  written  under  the  direction  of  Herrn 
V.  Dusch,  gives  a  chart  (in  No.  8)  showing  one  of  the  children  under 
observation  to  have  had  no  rise  of  temperature  before  the  outbreak  of 
the  rash.  Nor  were  any  local  symptoms  noted.  In  another  of -his 
cases  the  rash  developed  only  twenty-four  hours  after  the  first  rise  of 
temperature. 

It  seems  to  me  that  these  cases  clearly  prove  the  possibility  of  a 
greatly  prolonged  period  of  incubation,  during  which  the  infection 
remains  entirely  latent.  It  is  not  quite  so  easy  to  find  conclusive  evi- 
dence in  support  of  Bohn's  position,  for  it  may  be  questioned  whether 
temporary  disturbances  evidenced  before  the  regular  development  of 
the  disease  are  necessarily  the  direct  result  of  the  action  of  the  measles 
poison.  X  It  is  not  impossible  that  the  presence  of  the  latter  may  make 
the  body  more  sensitive  to  the  other  influences.  Systematic  tempera- 
ture records  with  a  view  to  determining  these  points  have  never  been 
published.  Thomas  states,  however,  that  he  has  observed  temporary 
fever,  up  to  39.8°,  accompanied  by  slight  constitutional  symptoms  and 
trifling  catarrhs  of  the  upper  respirator}^  passages,  during  the  time 
when  the  individuals  in  question  were  ''under  the  influence  of  the 
measles  infection. "  These  disturbances  were  followed  by  several  days 
of  normal  temperature  and  improvement  in  local  conditions,  before 
the  ordinary  symptoms  of  measles  began  to  develojD  in  their  regular 

*See  V.  Ziemssen's  "Handbuch,"  loc.  cit.,  p.  76. 

t  "Eine  Masernepideniie  in  Heidelberg  im  Jahre  1888."     (Published  in  1889.) 
J  Compare  Thomas,  "  Beitrage  zur  Kenntniss  der  Masern,"  Archiv  der  Heilkunde, 
1867,  pp.  390,  391 ;  also  Henoch,  "  Vorlesungen  iiber  Kinderkrankheiten." 
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sequence.  He  frequently  found  the  temperature  slightly  over  normal 
— ^from  37.9°  to  38.3° — during  the  period  following  infection,  although 
no  other  signs  of  bodily  derangement  Avere  present. 

Unless  we  choose  to  make  a  sharp  distinction  between  period  of 
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incubation  and  period  of  commencement,  or,  let  us  say,  as  seems  to  me 
more  correct,  period  of  development  of  the  disease,  it  is  easy  to  find 
examples  in  opposition  to  the  two  presented  by  Embden.  We  have, 
indeed,  only  to  refer  to  his  own  statements ;  his  temperature  chart  No.  2 
(Fig.  47),  which  illustrates  a  case  of  recurrence  in  the  patient  whose 

original  attack  is  fol- 
lowed in  chart  No.  1 
(Fig.  48),  shows  fever 
to  have  been  present 
for  a  long  time  before 
the  eruption  broke 
out. 

The  two  following 
cases  of  my  own  fur- 
nish similar  evidence : 

Case  18.  —  Anna 
W.,  eight  months  old. 
Her  three  -  year  -  old 
brother  was  suffering 
from  a  mild  attack  of  measles,  the  rash  in  his  case  having  developed 
on  the  16th  of  March,  1893.  The  little  giri  began  to  feel  sick  on  March 
23d;  she  was  feverish,  restless,  and  coughed  frequently.  _  During  the 
following  day  she  developed  conjunctivitis,  coryza,  bronchitis,  diarrhea, 
and  an  eruption  on  the  buccal  mucous  membrane.  These  symptoms 
were  of  only  moderate  intensity.  The  rash  did  not  break  out  until  the 
29th  of  March,  the  fever  going  down  almost  simultaneously. 
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Case  19. — Emil  K.,  five  years  of  age.  On  July  15,  1891,  he  began 
to  lose  appetite,  and  to  suffer  from  headache  and  cough,  these  symptoms 
being  followed  by  coryza,  conjunctivitis,  bronchial  catarrh,  and  the 
development  of  a  buccal  enanthema.  The  rash  did  not  appear  until 
July  20th,  and  lasted  only  two  clays. 

The  occasional  very  early  development  of  the  ordinary  catarrhal 
symptoms  is  admitted  on  all  sides,  and  is  doubtless  to  be  explained  on 
the  same  ground  as  was  suggested  for  an  early  rise  of  temperature. 

It  is  customary  to  divide  the  course  of  measles  into  different  stages, 
for  the  sake  of  greater  clearness  in  describing  the  disease.  Each  stage 
has  a  fixed  length,  and  is  cUstinguished  by  special  symptoms. 

There  is  no  objection  to  the  division  into  stages,  if  we  bear  in  mind 
that  they  represent  the  course  of  an  average  case,  determined  from  the 
comparison  of  a  large  number  of  cases,  embracing,  of  course,  the  maximum 
and  minimum  of  duration  and  intensity  of  infection. 

Since  in  fully  developed  cases  Ave  find  the  poison  manifested  in  its 
completeness,  we  have  only  to  consider  how  the  symptoms  are  distributed 
over  the  period  under  the  sway  of  the  measles  poison  in  order  to  gain  a 
clear  conception  of  the  typical  course  of  the  disease.  The  accepted 
lengths  of  the  several  stages,  marking,  as  they  do,  the  progressive  develop- 
ment of  an  average  infection,  furnish  us  A\dth  a  standard  by  which  we 
are  aided  in  judging  the  course  of  any  given  case,  both  in  respect  to  its 
general  symptoms  and  its  local  inflammations. 

Deviations  from  this  standard  will  often  be  noted,  but — and  I  wish 
to  lay  emphasis  on  this  point^ — this  does  not  necessarily  imply  that  they 
are  deviations  from  the  "normal,"  since  what  we  call  "normal"  only 
represents  the  average  course.  Physicians  of  limited  experience  some- 
times fail  to  grasp  this  point  fully,  and  are  in  consequence  inclined  to 
hold  too  strictly  to  set  rules  and  to  speak  of  " normal"  and  "  anomalous" 
cases  of  measles  when  the  distinction  is  really  not  warranted.  This 
would  not  matter  except  that  the  individual  patient  is  liable  to  suffer 
from  the  non-appreciation  of  certain  features  of  his  "normal"  case  on 
the  one  hand,  and  the  exaggeration  of  his  "anomalous"  course  of  infec- 
tion on  the  other.     Dixi  et  salvavi  animam. 

The  several  stages  are  known  as  follows : 

1.  Incubation.  This  stage  is  entirely  free  from  symptoms,  or  at 
any  rate  exhibits  none  peculiar  to  measles.  Its  duration  is  from  nine 
to  ten  days. 

2.  Prodromal,  initial,  or  enanthemic  stage.  All  these  terms  are  in 
use.  Its  duration  is  from  three  to  four  daj's.  Symptoms:  Fever, 
conjunctivitis,  coryza,  pharyngeal  and  bronchial  catarrh.  The  erup- 
tion develops  on  the  mucous  membranes — enanthema. 

3.  Exanthemic  stage.  Its  duration  is  from  four  to  five  da3^s. 
Symptoms :  The  fever  is  higher  and  more  continuous,  and  the  general 
condition  is  worse.     The  inflammation  of  the  mucous  membranes 
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increases,  and  the  measles  rash  breaks  out  on  the  skm.     The  disease 
is  now  at  its  height. 

Some  writers  distinguish  eruption  from  efflorescence,  thus  sub- 
dividing this  stage  into  two.  I  consider  this  unnecessary,  and,  indeed, 
hardly  feasible. 

4.  Stage  of  desquamation.  Its  duration  is  somewhat  uncertain. 
It  is  marked  by  subsidence  of  the  fever,  the  disappearance  of  con- 
stitutional symptoms  and  of  the  inflammation  in  the  mucous  mem- 
branes, by  the  fading  of  the  rash,  and  by  the  appearance  of  a  branny 
desquamation.  When  this  stage  is  completed,  the  patient  is  consid- 
ered to  have  recovered. 

The  Fever. — In  the  majority  of  cases  the  fever,  which  of  course  is 
simply  one  of  the  symptoms  of  the  general  infectious  process,  is 
ushered  in  by  a  succession  of  chilly  sensations;  an  actual  chill  is  ob- 
served only  exceptionally. 

Ziemssen  and  Krabler,  for  instance,  state  that  only  5  out  of  311  cases 
occurring  during  the  epidemic  of  1861  at  Greifswald  gave  a  history  of  a 
chill  at  the  onset.* 

A  great  deal  has  been  written  about  the  course  of  the  temperature 
and  the  various  degrees  of  fever  to  be  observed.  I  do  not  consider  that 
the  facts  warrant  us  in  speaking  of  a  firmly  established  and  typical 
temperature  curve  in  measles.  Every  extensive  set  of  cases  comprises 
a  number  which  so  evidently  deviate  from  the  standard  in  this  re- 
spect as  to  preclude  our  adherence  to  any  strict  rule. 

Wunderlich,  past  master  of  thermometries  though  he  be,  has  suc- 
ceeded in  leading  us  somewhat  astray  in  regard  to  measles  in  his  desire 
to  discover  a  definite  law  for  the  course  of  the  temperature  in  all  in- 
fectious diseases,!  although  he  himself  sounded  a  note  of  warning. 
The  following  sentences  certainly  make  a  contradictory  impression  on 
the  mind  of  an  unprejudiced  reader  % :  ''The  fever  which  in  measles  pre- 
cedes the  eruption  and  accompanies  it  up  to  its  complete  develop- 
ment is  quite  strictly  typical  in  character.  Since  measles,  however,  is 
a  disease  the  course  of  which  is  particularly  subject  to  irregularities, 
certain  epidemics  being  distinguished  by  their  eccentric  type  of  infec- 
tion, we  must  of  course  be  prepared  to  meet  with  many  deviations 

*  "  Klinische  Beobachtungen  iiber  die  Masern  und  ihre  Complicationen,"  u.  s. 
w.,  Greifswalder  med.  Beitr.,  vol.  ii,  pp.  117  et  seq. 

tSee  Wunderlich,  "Ueber  einige  Verhaltnisse  des  Fieberverlaufes  beiden  Mas- 
ern," u.  s.  w.,  Archiv  der  Heilkunde,  4th  year,  1863,  p.  332,  3d  paragraph. 

X  "  Das  Verhalten  der  Eigenwarme  in  Krankheiten,"  Leipsic,  Otto  Wiegand, 
1870,  2d  ed.,  p.  326. 
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from  the  usual  temperature  curve.  Measles,  furthermore,  is  in  the 
main  a  disease  of  childhood,  when  the  temperature  is  more  easily  dis- 
turbed by  accidental  influences  than  at  any  other  time  of  life.  It  is 
only  natural,  therefore,  that  cases  should  frequently  display  more  or 
less  well-marked  de^dations  from  that  type  of  temperature  record 
which  characterizes  the  micomplicated  action  of  the  measles  contagium 
on  previously  healthy,  susceptible,  and  not  overirritable  or  sensitive 
indi^^.duals." 

He  gives  clear  expression  to  all  the  conditions  on  which  the  phe- 
nomena in  question  depend,  but  proceeds,  nevertheless,  to  present  a 
typical  curve,  which,  however,  as  exemphfied  by  Figs.  27-29  in  Wun- 
derUch's  work,  hardly  gives  an  impression  of  uniformity. 

Here,  again,  it  is  a  question  of  principle,  of  how  far  to  go  in  distin- 
guishing "normal"  from  ''anomalous"  cases  of  measles.  I  believe, 
as  I  have  already  stated,  that  we  should  exercise  greater  reserve,  and 
not  lay  too  much  stress  on  deviations  from  the  average  course. 

Wunderlich  and  his  pupils  represent  the  opposite  point  of  view. 
Which  side  more  nearly  approaches  the  truth  is  open  to  discussion,  but 
one  thing  is  certain — an  attempt  to  "formulate  a  law,"  or,  to  put  it 
better,  to  establish  a  rule  of  experience,  should  be  based  on  the  study 
of  a  large  number  of  cases.  If  this  foundation  be  lacking,  such  a 
^'law"  can  have  but  a  very  limited  applicability,  if,  indeed,  it  can  be 
relied  on  at  all. 

The  reasonableness  of  this  demand  can  scarcely  be  disputed ;  it  is 
essential  to  the  critical  analysis  of  any  formula  for  the  temperature 
€hanges  in  measles,  which  should  precede  its  acceptance  as  a  standard. 

Little  is  known  of  the  temperature  during  the  incubation  period 
proper.  As  was  stated  above,  this  question  calls  for  systematic  in- 
vestigation. 

The  facts  are  somewhat  better  understood  in  connection  with  the 
prodromal  stage.  Eight  cases  described  by  Embden  are  entirely 
above  criticism;  next  in  value  are  those  cited  by  Thomas.*  I 
myself  have  the  records  of  a  limited  number  of  cases  in  which  the  tem- 
perature was  taken  regularly  from  the  beginning.  The  data  at  our 
disposal  increase  in  number  the  nearer  the  time  of  incubation  ap- 
proaches the  outbreak  of  the  eruption.  We  can,  at  least,  be  said  to 
know  more  of  this  period  than  of  the  one  preceding  it. 

Thomas  f  describes  the  normal  course  of  the  fever  as  follows : 
•"The  temperature  rises  rapidly,  and  as  a  rule  uninterruptedly,  to  a 

*"Beitrage  zur  Kenntniss  der  Maseru,"  loc.  cit.,  p.  390. 
t  See  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  pp.  77,  78. 
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considerable  height,  certainly  high  enough  to  constitute  true  fever  (102° 
to  104°  F.);  it  seldom  remains  below  102°  F.  The  fever  symptoms 
usually  abate  very  appreciably  on  the  following  morning, — that  is,  on 
the  second  day  of  the  prodromal  stage, — the  temperature  frequently 
even  falling  to  normal;  exceptionally,  it  remains  high  for  another 
twelve  or  twenty-four  hours  before  the  remission  takes  place.  This 
initial  fever,  lasting  on  the  average  one  day,  is  succeeded  in  most  cases 

by  two  days  of  very 
light  fever.  On  the 
first  of  these  two  days 
— that  is,  on  the  second 
day  of  sickness — the 
fever  is  particularly  apt 
to  remain  low,  whereas 
on  the  following  day, 
the  tliird,  this  applies  at. 
the  most  only  to  the 
morning  hours,  a  further 
more  or  less  well-marked 
rise  of  temperature  sel- 
dom failing  to  occur  in 
the  evening." 

This  description  un- 
doubtedly fits  many 
cases,  perhaps  the  ma- 
jority. But  another  and 
no  less  pronounced  a 
type  of  fever  develop- 
ment is  also  met  with. 
It  is  characterized  by 
the  same  rapid  initial 
rise,  but  not  by  the  well- 
marked  remission.  The 
peculiar  fluctuations  of 
temperature  corresponding  to  night  and  day  observed  in  health  are 
not  effaced,  on  the  whole,  though  the  fever  continues  to  increase. 
This  is  well  illustrated  in  Embden's  cases.  Figure  49  is  a  reproduc- 
tion of  his  temperature  curve  No.  3. 

In  some  instances  the  prodromal  fever  merges  into  that  of  the 
eruptive  stage  without  any  remission  to  speak  of. 

The  above  comprise  the  main  well-defined  phenomena  of  tempera- 
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tui^e  with  which  we  have  to  deal  during  the  period  under  discussion. 
There  are,  of  course,  numerous  modifications,  but  I  do  not  consider  it 
desirable  to  give  prominence  to  too  many  details.  (See  the  foregoing 
charts.) 

We  next  come  to  the  period  beginning  with  the  outbreak  of  the 
rash.     Here  we  find  ourselves  well  supplied  with  temperature  records. 

To  quote  first  from  Thomas*:  "With  the  onset  of  the  eruptive 
stage,  the  remittent  and  internfittent  character  of  the  fever  during  the 
prodromal  period  undergoes  a  change.  The  temperature,  heretofore 
only  moderately  raised,  and  at  times  even  normal,  mounts  upward, 
and  the  'fastigium'y  of  the  measles  begins. 

"  It  is  in  the  eruptive  stage  that  the  temperature  reaches  its  max- 
imum height,  usually  about  thirty-six  hours  after  it  commences,  thus 
coinciding  in  normal  cases  with  the  full  development  of  the  rash  or 
just  preceding  it.  In  exceptional  cases  the  fever  may  be  at  its  highest 
point  soon  after  this  stage  sets  in.  The  normal  duration  of  the  '  fas- 
tigium '  is  from  one  and  a  half  to  two  and  a  half  days ;  it  is  shorter 
in  proportion  to  the  length  of  the  prodromal  period  and  vice  versa, 
hence  in  any  case  the  maximum  temperature  can  be  looked  for  at  the 
end  of  the  fifth  or  sixth  day  of  sickness  (fever)  with  considerable 
assurance. 

"  In  mild  cases  the  rash  develops  early  on  the  fourth  day  of  fever; 
in  more  severe  ones  it  is  not  seen  until  the  latter  part  of  the  same  day. 
The  earlier  appearance  of  the  rash  is  usually  marked  by  a  higher 
morning  temperature  than  is  otherwise  observed  on  this  day.  If  the 
first  decided  rise  of  temperature  (to  39°  C.  (102.2°  F.)  or  over)  takes 
place  during  the  morning,  a  further  rise  usually  follows  in  the  evening ; 
the  next  morning  is  marked  by  a  moderate  or  only  slight  remission, 
or  this  may  be  altogether  absent,  and  on  the  evening  of  this,  the  fifth 
day  of  sickness  (fever),  the  temperature  touches  its  highest  point. 
When  the  rash  does  not  develop  until  the  evening  of  the  fourth  day, 
there  is  usually  only  a  slight  remission  on  the  following  morning,  or 
none  whatever,  and  the  fever  continues  its  course  as  in  the  first  in- 
stance, reaching  its  maximum  height  on  the  evening  of  the  sixth  day. 
Sometimes  a  regular  remission  occurs  on  two  successive  days,  followed 
by  a  rise  of  temperature,  the  maximum  not  being  developed  until  the 
second  exacerbation.     In  still  other  cases,  although  the  rash  breaks 

*  Von  Zienissen's  "  Handbuch,"  pp.  79  et  seq. 

t  "Wunderlich  defines  fastigium  as  "  that  time  of  the  disease  when  the  fever 
remains  at  its  height  and  in  full  force  without  any  decided  abatement,  though  subject 
to  some  fluctuation."     Archiv  fur  Heilkimde,  1863,  p.  345. 
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out  in  due  season,  the  height  of  the  fever,  instead  of  being  reached  in 
the  evening,  is  dela5'ed  until  the  next  morning,  or,  in  other  words, 
until  the  sixth  day. 

"The  maximum  of  temperature  and  eruption  coincide,  as  above 
stated,  in  cases  of  measles  running  the  most  normal  course. 

"In  a  decided  minority  of  cases,  which  in  respect  to  eruption  and 
defervescence  present  a  no  less  normal  course,  the  height  of  the  fever 
is  reached  somewhat  earlier  in  the  eruptive  stage,  although  not  quite 
at  its  onset,  the  rash  not  coming  to  its  full  development  until  after 
the  temperature  has  gone  down  a  little.  This  condition  frequently 
heralds  the  development  of  some  complication.  The  highest  rise  of 
temperature  in  the  'fastigium'  usually  represents  the  height  of  the 
fever  in  the  disease  as  a  whole ;  in  rare  instances  it  is  exceeded  by 

the  initial  rise  on  the  first  day  of  sick- 
ness (fever).  As  a  rule,  it  takes  place 
during  the  evening.  The  average 
maximum  rise  is  to  40°  C.  (104°  F.), 
but  it  frequently  approaches  or  even 
shghtly  exceeds  41°  C.  (105.8°  F.), 
without  there  being  any  other  influence 
at  work  than  the  measles  eruption." 

In  reading  this  description,  which  is 
unquestionably  true  to  life,  the  impres- 
sion is  easily  gained  that  the  rules  gov- 
erning the  phenomena  under  discussion 
are  exceedingly  elastic. 
The  accompanying  diagram  (Fig.  50)  seems  to  me  to  present 
the  facts  more  clearly.  The  point  to  be  emphasized  is  the  more 
or  less  rapid  rise  of  temperature  with  more  or  less  well-defined 
but  never  very  considerable  remissions,  the  fever  reaching  its  height 
in  three  times  twenty-four  hours  at  the  longest.  Whoever  is  will- 
ing to  take  the  trouble,  will  have  no  difficulty  in  finding  a  number 
of  temperature  records  at  variance  with  this  rule.  I  w^ould  refer 
him,  among  others,  to  the  charts  shown  in  different  parts  of  this 
article.  It  is  important  to  remember  that  the  height  of  the  rash 
usually  coincides  with  the  height  of  the  fever.  Usually,  but  not 
always. 

The  course  of  the  temperature  in  the  final  stage  (that  of  deferves- 
cence or  desquamation)  is  given  thus  by  Thomas  * : 

"After  the  rash  attains  its  full  development  in  the  stage  of  efflo- 

*  Von  Ziemssen's  "  Handbuch,"  p.  83. 
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rescence,  the  temperature,  which  usually  reaches  its  highest  mark  at 
the  same  time,  begins  to  fall.  If  the  maximum  should  have  been 
passed  somewhat  earlier,  though  this  is  not  -the  normal  course,  the 
fever  will  be  found  to  abate  more  rapidly  after  the  rash  begins  to  fade 
than  before.  The  rapidity  of  defervescence  varies  in  different  cases; 
in  the  majority  the  temperature  sinks  to  normal  within  twenty-four 
or  thirty-six  hours  after  attaining  its  highest  point,  if  not  sooner. 
Frequently,  indeed,  it  is  found  to  be  normal  on  the  morning  after  the 
evening  of  its  maximum  rise;  less  frequently  its  subsidence  occupies 
two  or  two  and  a  half  days.  It  falls  most  rapidly  during  the  night, 
an  abrupt  decline  being  only  exceptionally  observed  at  any  other 
time.  When  defervescence  is  completed  within  a  short  time,  the 
temperature  sinks  without  any  appreciable  break ;  if  extended 
over  a  day  and  a  half  or  longer,  its  downward  course  will  present 
remissions.  The  fever  in  the  latter  case  abates  only  moderately 
between  the  evening  on  which  the  eruption  is  at  its  height  and  the 
following  morning,  frequently  falling  to  about  one  degree  (C.)  above 
normal,  though  a  lower  mark  is  sometimes  reached.  After  this  fall 
there  is  a  period  of  exacerbation,  but  in  normal  cases  the  temperature 
never  rises  as  high  as  on  the  previous  evening.  It  soon  begins  to 
sink  again,  before  the  night  is  well  advanced,  and  becomes  normal  by 
morning  at  the  latest,  remaining  so  if  nothing  occurs  to  delay  the 
progress  toward  recovery.  Sometimes  a  subnormal  temperature  is 
observed  on  the  first  few  days  of  convalescence;  occasionally  there  is 
a  very  slight  degree  of  fever,  only  a  few  tenths  of  a  degree,  or  the  two 
conditions  may  alternate.  As  a  rule,  these  trifling  anomalies  are 
seen  only  in  cases  in  which  the  local  symptoms  were  severe ;  they  have 
no  further  significance,  and  are  succeeded  in  a  few  days  by  perfectly 
normal  temperature." 

The  facts  here  presented  also  admit  of  no  dispute;  they  are  well 
illustrated  in  charts  Nos.  46,  49,  etc.  In  all  cases  there  is  a  fall  of 
temperature,  coinciding  with  the  disappearance  of  the  greater  part  of 
the  rash.  It  is  quite  true,  too,  that  it  usually  becomes  normal  in  a 
comparatively  short  time,  but  I  am  of  the  opinion  that  it  is  a  mistake 
to  set  too  narrow  boundaries  to  the  period  of  defervescence.  It  may 
be  over  three  days  before  a  normal  temperature  is  reached,  and  yet  the 
case  be  one  of  ''normal"  measles.  It  is  a  fact,  furthermore,  that  the 
temperature  may  be  found  subnormal  for  days  or  even  weeks  after 
defervescence. 

In  order  to  grasp  the  significance  of  the  temperature  changes  in 
measles,  we  must  consider  them  from  both  a  practical  and  a  theoretic 
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standpoint,  from  the  point  of  view  of  the  practitioner  as  well  as  from 
that  of  the  pathologist. 

Speaking  broadly,  we  have  to  deal  with  a  disease  process,  which, 
leaving  aside  the  stage  of  incubation,  is  divided  into  two  parts,  one 
characterized  by  the  enanthema  and  the  fever  accompanying  it,  the 
other  by  the  exanthema  and  its  high  temperatures.  The  infection 
of  measles  is  usually  of  a  benign  type.  This  is  proclaimed  throughout 
the  course  of  the  fever  induced  by  the  measles  poison  by  the  con- 
tinued efforts  of  the  heat-regulating  centers  to  reduce  the  temperature 
to  normal,  the  effect  of  their  activity  being  observed  as  follows : 

1.  The  normal  temperature  phenomena  in  respect  to  day  and 
night  are  preserved,  the  temperature  rising  during  the  day  and 
falling  at  night. 

2.  The  nightly  falls  of  temperature  are  comparatively  well  marked ; 
the  remissions  of  the  fever  due  to  the  infection  always  take  place 
at  night. 

The  measles  poison  does  not  display  the  same  intensity  throughout 
its  course,  as  is  best  seen  in  the  abatement  of  the  fever  which  usually 
accompanies  the  invasion.  The  action  of  the  regulating  centers  is 
also  less  hampered  at  this  time. 

Again,  the  poison  remains  effective  for  only  a  short  period,  a  fact 
sufficiently  evidenced  by  the  rapid  fall  of  the  temperature  after  but 
a  few  days  of  high  fever.  These  characteristics  of  the  measles  poison 
seem  to  me  to  afford  all  the  explanation  necessary  to  an  understand- 
ing of  the  temperature  changes,  and  serve  at  the  same  time,  I  think, 
as  an  argument  against  a  fixed  type  of  temperature  curve. 

I  cannot  quite  agree  with  Wunderlich  *  in  the  following  statement : 
"The  course  of  the  temperature  must  be  individual  and  character- 
istic in  each  separate  infectious  disease ;  each  must  possess  its  typical 
curve,  and  if  we  fail  to  recognize  it,  the  fault  certainly  lies  with  us 
and  our  methods  of  observation.  It  is  chiefly  a  question  of  our 
inability  to  distinguish  the  accidental  from  the  essential,  and  so  to 
evolve  the  pure  law  of  nature  from  out  the  play  of  manifold  indi- 
vidual phenomena." 

It  should  never  be  forgotten  that  in  all  infectious  diseases  we 
really  have  to  deal  with  biologic  processes.  Living  beings  are  in 
conflict;  on  the  one  side  the  human  body,  composed  of  countless 
cells  joined  together  to  form  a  unit,  on  the  other  separate  cells,  also 
in  unHmited  number,  but  each  acting  for  itself,  h^dng  its  individual 

*"Ueber  einige  Verhaltnisse  des  Fieberverlaufes  bei  Masern,"  u.  s.  w.,  Archiv 
der  Heilkunde,  1863,  p.  332. 
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life.  However  simple  the  life-process  of  micro-organisms  may  be, 
we  know  it  to  be  subject  to  variations,  which  are  expressed  by  the 
greater  or  less  amount  of  injury  done  b}^  the  invading  bacteria  to 
the  body  of  their  host  at  different  times.  During  the  conflict  the 
virulence  of  the  infectious  organisms  usually  seems  to  vary  at  very 
short  intervals.  Now,  even  assuming  the  resistance  of  the  human 
body,  as  far  as  it  affects  the  individual  organisms,  to  undergo  no 
material  change,  then  a  "typical"  temperature  curve  can  portray 
the  battle  going  on  within  only  to  the  extent  of  representing  the 
life  history  of  the  micro-organisms,  when  tliis  is  limited  to  a  definite 
period  and  subject  to  certain  laws  during  the  same.  Malarial  fever, 
in  which  we  have  to  do  with  the  plasmodium,  and  typhoid  fever  * 
belong  to  this  class;  in  both  these  processes  the  bacteria  are  under 
strict  military  discipline,  to  make  use  of  a  simile.  But  how  the 
temperature  curve  varies  in  different  cases  of  sepsis  or  tuberculosis. 
Here  we  can  have  no  t3'pical  curve,  for  the  reason  that  the  micro- 
organisms at  work  seem  to  be  governed  by  no  fixed  laws,  to  spread 
and  multiply  within  the  body,  sometimes  with  greater,  sometimes 
less  rapidity,  without  regard  to  stated  periods  of  time.  There  may 
be  a  sudden  and  stormy  rise  of  more  than  four  degrees,  succeeded 
hy  only  slight  fever  of  less  than  one  degree,  and  all  without  any 
reference  to  the  normal  twenty-four-hour  curve,  the  fever  sometimes 
developing  during  its  upward,  sometimes  during  its  downward,  slope. 
The  part  invaded  b}^  the  microscopic  enemy  is  frequently,  if  not 
invariably,  betrayed  by  local  lesions. 

Nor  is  it  possible  to  discover  a  type  when  the  disease  sets  in  with 
such  virulence  as  to  end  fatally  in  a  short  time.  The  temperature, 
in  common  with  all  other  symptoms,  is  completely  dominated  by 
the  poison;  the  regulating  centers  are  powerless  to  combat  it.  The 
phenomena  of  an  overpowering  infection  are  the  same  in  all  such 
cases;  there  is  nothing  characteristic  of  a  specific  bacterium  to  be 
seen. 

Destructive  outbreaks  of  this  kind  are  certainly  rare  in  connection 
with  measles.  As  the  course  of  the  disease  goes  to  show,  we  have  to 
deal,  in  all  probability,  with  a  poison  which  develops  gradually, 
and  not,  as  a  rule,  all  at  one  time,  some  of  the  infectious  material 
becoming  active  before  the  rest.  This  is  plainly  shown  by  the  interval 
separating  the  enanthemic  from  the  exanthemic  manifestations,  and 
in  cases  where  such  an  interval  is  to  be  observed,  it  seems  proper  to 

*  See  Jiirgensen,  "  Die  Korperwarme  des  gesunden  Menschen,"  Leipsic,  F.  C.  W. 
Vogel,  1873,  pp.  55,  56. 
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speak  of  a  double  invasion.  The  fever  which  is  sometimes  noted 
during  the  incubation  period,  too,  can  most  easily  be  explained  on 
the  theory  of  the  early  development  of  small  quantities  of  the  infec- 
tious organisms. 

The  greater  the  number  of  organisms  acting  at  any  one  time,  the 
less  can  the  regulating  centers  make  their  influence  felt,  and  vice 
versa.  Consequently  the  temperature  curve  appears  more  or  less 
notched,  and  varies  decidedly  in  different  cases.  Although  its  main 
features  may  be  reproduced  with  a  fair  degree  of  regularity,  it  illus- 
trates the  special  points  of  individual  cases  very  clearly. 

Wunderlich  himself  states  his  conclusions  in  rather  a  guarded 
manner  as  follows  *:  ''The  most  essential  and  characteristic  features 
of  this  typical  curve  are  the  continual  fever  of  short  duration  and  its 
rapid  and  decisive  fall  when  the  eruption  is  fully  developed."  Even 
this  statement  calls  for  modification,  since,  as  I  mentioned  above, 
defervescence  may  be  extended  over  more  than  three  days,  without 
any  apparent  outside  influence  being  at  work.  It  strikes  me  that, 
according  to  Wunderlich 's  own  words,  his  "type"  of  fever  has  not 
much  ground  to  stand  on. 

From  a  practical  standpoint,  the  importance  of  the  temperature 
record  lies  mainly  in  its  relation  to  the  eruption.  It  should  particularl}^ 
be  borne  in  mind  that  a  high  temperature  persisting  after  the  rash 
fades  indicates  the  development  of  some  complication.  The  cause 
of  the  complications  occurring  in  measles  is  not  thoroughly  under- 
stood. Bronchopneumonia  is  well  known  to  be  the  one  most  often 
met  with,  but  we  are  ignorant  of  its  cause. 

Is  the  measles  contagium  still  active?  It  is  hardly  probable. 
Is  it  a  question  of  secondary  infection,  perhaps  involving  different 
micro-organisms  in  different  cases?  This  is  quite  possible,  but  there 
is  nothing  to  prove  it.  The  explanation  generally  adduced  in  former 
days,  that  the  inflammatory  process  set  up  by  the  measles  is  con- 
tinued as  an  independent  affection,  is  hardly  worth  discussing  at  the 
present  time;  or,  at  any  rate,  cannot  be  accepted  without  some 
supporting  evidence.  The  question  can  only  be  decided  in  the  light 
of  bacteriologic  investigations  which  are  yet  to  be  made. 

The  temperature  changes  connected  with  the  complications  of 
measles  will  be  considered  in  the  proper  place. 

The  Eruption. — No  distinction  can  be  drawn  between  the  eruption 
appearing  on  the  mucous  membranes    (the  enanthema)   and  that 

*  "Ueber  einige  Verhaltnisse  des  Fieberverlaufes  bei  den  Masern,"  u.  s.  w.,  loc. 
cit.,  p.  334. 
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which  is  seen  on  the  skin  (the  exanthema).  The  two  are  aUke  as  to 
origin — undoubtedly  a  genuine  locahzed  infectious  process — and 
form.  Dissimilarities  in  appearance  are  solely  the  result  of  dissimilar 
local  conditions,  of  the  different  power  of  resistance  displayed  by  the 
several  varieties  of  tissue  attacked. 

While  the  phenomena  of  the  exanthema  were  so  striking  to 
physicians  and  laymen  alike  as  to  give  the  disease  its  name  (red 
spots,  measles),  it  was  long  before  the  full  significance  of  the  en- 
anthema  received  recognition. 

I  think  it  proper  to  give  a  brief  survey  of  the  history  of  the  latter, 
from  the  time  of  Willan  on.  He  had  observed  its  occurrence  and  writes 
of  it  thus  * :  "  I  would  further  call  attention  to  the  fact  that  on  the  fourth 
day  [from  the  onset  of  the  fever;  the  same  day  on  which,  according  to 
Willan,  the  external  rash  also  develops]  small  dark  red  spots,  in  form 
closely  resembling  those  just  described,  make  their  appearance  on  the 
hard  and  soft  palates,  the  uvula,  and  the  tonsils.  In  the  course  of  the 
fifth  day  they  become  coalescent,  and  finally  take  the  form  of  a  general 
diffuse  redness  spreading  over  the  fauces  and  behind  the  soft  palate." 

Heim,t  that  excellent  German  observer,  noticed  the  enanthema  to 
develop  earlier  that  the  external  rash,  as  we  see  from  the  following 
extract:  "On  the  second  day  of  fever,  small  light  red  spots  usually 
appear  in  the  mouth."  He  looks  on  these  as  quite  similar  to  the  spots 
on  the  skin. 

As  far  as  I  can  discover,  there  was  less  attention  paid  to  the  enanthema 
later  on.  Trousseau, J  to  be  sure,  thoroughly  understood  the  matter, 
describing  the  enanthema  and  its  appearance  prior  to  the  exanthema 
with  great  clearness.  In  his  treatise  on  the  disease  §  Franz  Mayr  casually 
mentions  that  spots  may  also  be  seen  on  the  mucous  membranes,  but 
denies  the  development  of  an  enanthema  in  his  principal  work  on  the 
subject.  Ziemssen  and  Krabler||  look  upon  it  as  an  exceptional  feature. 
Barthez  and  Rilliet**  also  maintain  that  it  does  not  appear  regularly. 
They  state  that  Dr.  d'Espine  has  observed  it  as  described  by  Heim,  but 
that  they  themselves  have  repeatedly  looked  for  a  buccal  eruption  in 
vain,  and  under  the  most  favorable  conditions.  If  this  be  so,  it  would 
almost  seem  that  the  enanthema  must  sometimes  be  absent,  for  I  fail  to 
understand  how  it  could  escape  a  practised  eye  which  was  bent  on  seeing  it. 

At  the  present  time,  at  least,  the  eruption  on  the  mucous  surfaces  is 
usually  to  be  observed.  To  Rehnft  belongs  the  credit  of  being  the  first  to 

*"Die  Hautkrankheiten  und  ihre  Behandlung."  Translated  by  F.  C.  Friese, 
Breslau,  Korn,  1806,  vol.  in,  Pt.  1,  p.  166. 

t  "  Bemerkungen  iiber  die  Verschiedenheit  des  Scharlachs,  der  Rotheln  und  der 
Masern,"  u.  s.  w.,  Journal  der  praktischen  Heilkunde.  Ed.  by  C.  W.  Hufeland  and  K. 
Himly,  1812,  Pt.  4,  pp.  86  et  seq. 

t  "  Medicin.  Klinik,"  u.  s.  w.  Translated  by  Culmann,  Wiirzburg,  Stahel,  1866, 
vol.  I,  p.  139. 

§  Loc.  cit.,  p.  10.  II  hoc.  cit,  p.  201.  **  Loc.  cit.,  p.  238. 

tt  "  Zur  Symptomatologie  und  Kritik  des  Prodromalstadiums  der  Masern."  By 
Dr.  H.  Rehn  of  Hanau.  "Jahrbuch  fiir  Kinderheilkunde,"  u.  s.  w.,  new  series,  1st 
year  (1868),  pp.  97  et  seq. 
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call  attention  to  the  great  significance  of  this  phenomenon  in  the  study 
of  the  morbid  processes  peculiar  to  measles.  Other  important  articles 
followed  his,  among  which  that  by  Alois  Monti*  is  particularly  valuable. 

Before  entering  into  details,  let  us  consider  the  anatomic  changes 
which  take  place  in  the  tissues  immediately  affected  by  the  measles 
poison.  The  latter  has  a  mild  inflammatory  action  on  the  skin  and 
mucous  membranes,  which,  however,  are  not  equally  involved  through- 
out. One  essential  point  of  difference  lies  in  the  form  in  which  the 
inflammation  presents  itself,  becoming  diffuse  in  the  case  of  the 
mucous  membranes,  while  on  the  skin  it  always  remains  circum- 
scribed. The  more  intense  inflammatory  lesions  seen  in  places  on  the 
background  of  a  generally  inflamed  mucous  surface — the  enanthema 
— give  evidence  of  the  identity  of  the  two  processes.  It  is  quite 
reasonable  to  suppose  that  a  diffuse  inflammation  would  also  de- 
velop on  the  skin  were  it  not  for  the  more  compact  arrangement  of 
its  tissues. 

The  histologic  examinations  thus  far  reported  have  been  limited  to 
the  skin.  The  most  minute  description  is  that  given  by  Unna,t  whose 
observations  coincide,  in  the  main,  with  those  previously  published  by 
Gustav  Simon.  J  I  will  not  attempt  to  decide  as  to  the  correctness  of 
the  conclusions  which  Unna  draws  from  his  studies.  He  writes  as 
follows : 

"The  clinical  symptoms  point  to  a  spastic  paralysis  of  the  blood- 
vessels of  the  skin,  following  close  upon  the  primary  active  hyperemia 
which  develops  in  the  neighborhood  of  the  infectious  organism  after  it 
lodges  in  the  capiflaries  of  the  skin.  This  spastic  condition  of  the 
vessels  explains  the  cyanotic  appearance,  the  papular  form,  and  the 
urticaria-like  edema  of  the  center  of  the  eruptive  spots,  also  the  fre- 
quent escape  of  hemoglobin.  It  is  not  to  be  wondered  at,  therefore, 
that  on  cutting  across  a  measles  papule,  either  on  the  living  or  the  dead 
subject,  we  fail  to  detect  any  evidences  of  hyperemia  or  to  discover 
any  dilated  blood-vessels.  Other  signs  of  the  edematous  stage,  how- 
ever, are  regularly  present.  The  rapidly  forming,  spastic  edema 
always  collects  at  the  points  of  least  resistance,  which,  in  the  early 
years  of  childhood,  when  the  disease  usually  occurs,  are  represented  by 
the  adipose  tissue,  the  sweat  glands,  and  the  sheaths  of  the  larger 

*  "Studien  iiber  das  Verhalten  der  Schleimhaute  bei  den  acuten  Exanthemen," 
"  Jahrbuch  fiir  Kinderheilkunde,"  new  series,  vol.  vi  (1873),  pp.  20  et  seq. 

t  "  Die  Histopathologie  der  Hautkrankheiten,"  p.  625. 

t  "Die  Hautkrankheiten  durch  anatomische  Untersuchungen  erlautert,"  2d  ed., 
Berlin,  C.  Reimer,  1851,  pp.  122  et  seq. 
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blood-vessels  supplying  the  muscles  of  the  skin  and  the  hair  follicles. 
Accordingly,  in  specimens  hardened  in  alcohol  we  find  the  ducts  of  the 
sweat  glands  highly  edematous,  looking  like  great  gaps  in  the  tissue, 
partly  filled  with  distended  areolar  tissue  and  thin-walled  connective- 
tissue  cysts,  while  the  corresponding  sweat  glands  compressed  by  the 
edema  lie  in  an  angle  at  the  end  of  the  ducts.  Individual  sweat  glands, 
hair  follicles,  and  muscle-fibers  all  seem  to  be  floating  free  in  broad 
cleft-like  lymph  spaces.  In  addition,  the  middle  and  deep  layers  of 
the  skin  contain  spaces  and  channels,  round,  oval,  or  irregularly 
shaped,  which  we  must  regard  in  part  as  distended  lymphatics,  in  part 
as  enormously  dilated  lymph  spaces.  In  a  few  places,  more  especially 
in  the  neighborhood  of  the  hair  follicles,  these  dilated  lymph  channels 
can  be  traced  upward  to  the  papillse  of  the  corium.  .  .  .  The  signs 
of  an  intense  edema  of  skin  and  subcutaneous  tissue  as  here  de- 
scribed are  equaled  in  importance  by  the  almost  complete  absence  of  a 
cellular  exudate.  The  emigration  of  white  blood-cells  does  not  exceed 
that  to  be  observed  in  any  simple  passive  hyperemia ;  indeed,  is  rather 
less  than  is  usual  in  such  cases.  For  this  reason  only  a  few  leucocytes 
are  to  be  seen  in  the  epidermis.  The  rete  mucosum  does  not  appear 
thickened :  the  edema  does  not  extend  to  the  lymph  channels  of  this 
layer.  I  have  found  no  indications  of  mitosis  at  the  height  of  the  in- 
flammatory process;  this  is  rather 'an  accompaniment  of  desquama- 
tion. Some  slight  anomalies  of  cornification  are  presented,  however. 
The  stratum  granulosum  is  missing  in  places,  while  the  basal  lamellae 
of  the  stratum  corneum  are  thickened.  At  the  time  of  desquamation 
the  superbasal  corneous  lamellae  become  separated  from  the  basal,  and, 
together  with  the  middle  and  outer  lamellae,  fall  off  in  the  shape  of 
measles  scales.  This  loss  of  epithelium  is  made  good  by  mitotic  cell 
proliferation." 

This,  then,  is  the  picture  of  the  ordinary  flat,  or  slightly  papular 
type  of  measles  eruption. 

According  to  Neumann  and  Catrin,  Unna  describes  more  far- 
reaching  changes  in  the  cases  where  the  eruption  takes  the  form  of 
small  nodules.  They  consist  of  well-developed  inflammatory  lesions 
of  the  blood-vessels,  and  marked  degenerative  changes  in  the  epithe- 
lium. The  theory  of  earlier  days:  "The  measles  eruption  consists  of 
an  inflammation  of  the  follicles  of  the  skin,  with  a  slight  degree  of  exu- 
dation,"* was  not  based  on  microscopic  examination,  but  solely  on 
external  appearances.  It  was  adhered  to  in  spite  of  Simon's  studies, 
but  must  now  at  last  be  discarded. 

*  Franz  MajT  in  his  treatise,  p.  11 ;  also  in  Hebra's  "  Handbuch." 
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Let  us  return  to  the  eruption  on  the  mucous  membranes. 

First,  in  regard  to  its  situation.  We  are  chiefl}^  concerned  with 
its  appearance  in  the  buccal  ca^dty,  if  only  because  this  is  so  easily 
inspected.  The  eruption  is  not  evenly  distributed  over  its  surfaces. 
The  best  detailed  description,  which  also  takes  account  of  the  time 
of  development,  is  that  from  the  pen  of  Dr.  N.  Flindt.  It  really 
deserves  to  be  taken  from  its  grave  in  the  "Reports  of  the  Danish 
Board  of  Health,"  and  I  herewith  give  it  in  almost  literal  translation: 

"  First  day  of  fever:  The  pharynx  shows  a  shght  cUffuse  redness. 

"  Second  day  of  fever :  On  inspecting  the  throat,  the  posterior  pillars 
of  the  fauces  and  the  tonsils  are  seen  to  be  considerably  injected,  but 
not  perceptibly  swollen;  the  anterior  pillars  and  the  soft  palate  are 
also  injected,  but  the  redness  is  less  marked  and  is  unevenly  distrib- 
uted. On  the  evening  of  the  same  day  the  tonsils  and  posterior  pihars 
of  the  fauces  appear  generally  reddened,  as  in  the  morning,  and  slightly 
swollen,  and,  in  addition,  an  eruption  is  seen  on  the  anterior  surface  of 
the  soft  palate  and  the  posterior  portion  of  the  hard  palate.  The 
mucous  membrane  of  these  parts  is  otherwise  normal  in  color.  The 
eruption  consists  of  round  or  somewhat  irregularly  shaped  light  red 
spots,  not  very  distinctly  circumscribed,  and  only  just  raised  above  the 
level  of  the  mucous  surface.  The  spots  vary  in  size  from  a  pinhead  to 
a  lentil,  are  in  part  isolated  and  in  part  collected  into  groups,  quite 
irregular  in  shape,  and  in  some  places  coalescent.  At  the  center  of  the 
small  red  spots,  and  giving  them  a  peculiar  appearance,  are  situated 
numbers  of  tiny,  whitish,  shiny  raised  points,  apparently  vesicular 
in  character,  and  irregularly  grouped  according  to  the  arrangement 
of  the  spots  on  which  they  lie.  These  tiny  miliary  vesicles  can  be 
both  seen  and  felt  as  distinct  elevations.  The  palpebral  conjunctiva 
is  reddened  throughout,  and  besides  the  net-like  injection  dependent 
on  the  distribution  of  its  blood  supply,  it  sometimes  appears  spotted, 
and  covered  with  miliary,  pearl-colored,  raised  points  similar  to  those 
on  the  mucous  membrane  of  the  palate. 

"  Third  day  of  fever :  The  buccal  mucous  membrane  is  for  the  most 
part  normal  in  color,  except  for  the  eruption  above  described,  which 
now  covers  the  entire  anterior  surface  of  the  soft  palate,  and,  as  a  rule, 
all  but  the  anterior  third  of  the  hard  palate.  The  spots  are  still  iso- 
lated in  part,  and  in  part  have  joined  to  form  irregular  figures;  their 
color  is  deeper  than  before,  and  here  and  there  they  are  shghtly  ele- 
vated. They  are  covered  by  the  vesicles  already  described,  and  in 
some  cases  the  latter  are  also  seen  on  apparently  normal  mucous  mem- 
brane.    Similar  groups  of  spots  and  vesicles  can  now  also  be  perceived 
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on  the  mucous  membrane  of  the  cheeks,  especially  on  the  parts  corre- 
sponding to  the  space  between  the  upper  and  lower  molar  teeth.  The 
gums  and  inner  surfaces  of  the  lips  usuall}^  preserve  their  normal  color, 
or,  at  the  most,  appear  shghtl}^  injected;  they  almost  never  show  an 
eruption  at  this  time.  The  tonsils  and  pillars  of  the  fauces  remain 
diffusely  reddened  as  before.  The  injection  of  the  palpebral  conjunc- 
tiva is  now  so  intense  as  to  obscure  the  spots,  but  the  vesicles  are  still 
visible.  The  eruption  now  begins  to  develop  on  the  skin.  In  the 
evening  the  condition  is  about  the  same. 

"  Fourth  day  of  fever:  On  the  hard  and  soft  palate  and  cheeks  the 
eruption  is  very  prominent,  and  in  the  latter  situation  more  thickly 
developed.  In  places  the  spots  have  become  coalescent  for  a  consid- 
erable distance.  The  eruption  has  disappeared  from  the  conjunctiva. 
No  change  to  be  noted  in  the  evening. 

''  Fifth  day  of  fever:  The  eruption  in  the  mouth  is  more  distinct 
than  at  any  pre^dous  time.  Faint  red  spots  are  now  often  to  be  seen  on 
the  inner  surface  and  even  on  the  outer  border  of  the  lips ;  less  fre- 
quently, and  only  in  indistinct  outline,  on  the  gums.  The  congestion 
of  tonsils  and  fauces  is  unaltered.  The  external  rash  is  fading,  and  the 
temperature  going  clown. 

"  Sixth  day  of  fever :  The  eruption  is  no  longer  perceptible,  but  the 
mucous  surfaces  of  the  palate  and  cheeks  often  show  a  more  or  less  dis- 
tinct diffuse  redness.    The  temperature  is  normal. " 

The  foregoing  statements  are  confirmed  by  all  physicians  who 
give  the  subject  their  special  attention. 

I  would  further  add  that  the  eruption  on  the  mucous  membranes 
may  appear  darker  in  consequence  of  hemorrhagic  effusion  into  the 
separate  spots  and  surrounding  tissue.  The  process  of  absorption 
is  carried  on  as  usual,  light-colored  spots  sometimes  marking  the 
points  of  hemorrhage  for  a  short  time  afterward. 

The  mucous  membrane  of  other  parts  may  also  be  involved. 
Gerhardt  *  found  an  eruption  in  the  larynx,  trachea,  and  bronchi ; 
he  emphasizes  its  identity  with  that  seen  on  the  skin  and  the  fact  of 
its  earlier  development.  According  to  Thomas  and  Bohn,  Steiner 
has  observed  red  spots  on  the  intestinal  mucous  membrane,  resembling 
the  external  rash.  I  have  not  been  able  to  find  the  original  article; 
Thomas,  usually  so  accurate  in  his  references,  has  made  an  error  in 
this  instance,  for  at  the  pages  which  he  mentions  in  volumes  lxxxiv 
and  cvi  of  the  "Prager  Vierteljahrsschrift,"  there  is  nothing  bearing 
on  measles. 

*"Lelirbuch  der  Kinderkrankheiten,"  p.  63. 
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Circumscribed  red  spots  are  also  said  to  appear  on  the  mucous 
membrane  of  the  genitals  and  the  bladder  (Fuchs,  Henoch,  and 
Chomel,  cited  by  Thomas). 

[Koplik's  Spots. — For  a  description  of  the  characteristic  appear- 
ance and  the  diagnostic  value  of  the  "buccal  spots"  it  is  but  just 
to  refer  to  the  writings  of  Dr.  Koplik  on  the  subject,*  as  follows: 
"Scant  attention  is  given  to  the  most  important  elements  of  the 
eruption  as  it  appears  on  the  mucous  membrane  on  the  inside  of  the 
cheeks  and  on  that  of  the  lips.  A  thorough  understanding  of  the 
eruption  on  the  buccal  mucous  membrane  will  aid  in  separating  an 
invading  measles  from  a  mass  of  eruptions  resembling  measles  which 
appear  on  the  skin  in  infancy  and  childhood. 

"  If  we  look  in  the  mouth  at  this  period  (invasion),  we  see  a  redness 
of  the  fauces ;  perhaps,  not  in  all  cases,  a  few  spots  on  the  soft  palate. 
On  the  buccal  mucous  membrane  and  the  insides  of  the  lips  we 
invariably  see  a  distinct  eruption  which  consists  of  small,  irregular 
spots,  of  a  bright  red  color.  In  the  center  of  each  spot  there  is 
noted,  in  strong  daylight,  a  minute  bluish-white  speck.  These  red 
spots,  with  accompanying  specks  of  a  bluish-white  color,  are  absolutely 
pathognomonic  of  beginning  measles,  and  when  seen  can  be  relied 
upon  as  a  forerunner  of  this  eruption.  ...  No  one  has,  to  my 
knowledge,  called  attention  to  the  pathgonomonic  nature  of  these 
small  bluish-white  specks  and  their  background  of  red,  irregularly 
shaped  spots.  They  cannot  be  mistaken  for  sprue,  because  they  are 
not  as  large  nor  as  white  as  sprue  spots.  These  specks  of  bluish- 
white  surrounded  by  a  red  area  are  seen  on  the  buccal  mucous  mem- 
brane and  on  the  inside  of  the  lips,  not  on  the  soft  or  hard  palate. 
Sometimes  only  a  few  red  spots,  with  this  central  bluish  point,  may 
exist — six  or  more;  and  in  marked  cases  they  may  cover  the  whole 
inside  of  the  buccal  mucous  membrane.  If  these  bluish- white  specks 
on  a  red  spotted  background  are  at  the  height  of  their  development, 
they  never  become  opaque,  as  sprue,  and  in  this  respect,  when  once 
seen,  are  diagnostic,  nor  do  they  ever  coalesce  to  become  plaque-like 
in  form.     They  retain  the  punctate  character. 

"The  eruption  just  described  is  of  greatest  value  at  the  very 
outset  of  the  disease,  the  invasion.  As  the  skin  eruption  begins  to 
appear  and  spreads,  the  eruption  on  the  mucous  membrane  becomes 
diffuse  and  the  characters  of  a  discrete  eruption  disappear  and  lose 
themselves  in  an  intense  general  redness.  When  the  skin  eruption 
is  at  the  efflorescence,  the  eruption  on  the  buccal  mucous  membrane 

*  Archives  of  Pediatrics,  vol.  xiii,  No.  12,  pp.  918  to  920. 
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The  pathognomonic  sign  of  measles  (Koplik's  spots). 

Fig.  1.— The  discrete  measles-spots  on  the  buccal  or  labial  mucous  membrane,  showing  the 
isolated  rose-red  spot,  with  the  minute  bluish-white  center,  on  the  normally  colored  mucous 
membrane. 

Fig.  2.— The  partially  diffuse  eruption  on  the  mucous  membrane  of  the  cheeks  and  lips ;  patches 
of  pale  pink  interspersed  among  rose-red  patches,  the  latter  showing  numerous  pale  bluish-white 
spots. 

Fig.  3.— The  appeaTance  of  the  buccal  or  labial  mucous  membrane  when  the  measles-spots 
completely  coalesce  and  give  a  diffuse  redness,  with  the  myriads  of  bluish-white  specks.  The 
exanthem  is  at  this  time  generally  fully  developed. 

Fig.  4.— Aphthous  stomatitis,  likely  to  be  mistaken  for  measles-spots.    Mucous  membrane  nor- 
mal in  hue.    Minute  yellow  points  are  surrounded  by  a  red  area.    Always  discrete. 
(The  Medical  News,  June  3, 1899.) 
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has  lost  the  characters  of  a  discrete  spotting  and  has  become  a  diffuse 
red  background  with,  innumerable  bluish-white  specks  scattered  on 
its  surface.  .  .  .  The  mucous  membrane  retrogrades  to  the  normal 
appearances  long  before  the  eruption  on  the  skin  has  disappeared." 

Libman*  has  looked  for  these  spots  in  50  cases,  and  found  them 
in  every  instance.  As  a  rule,  the  more  marked  the  rash,  the  fewer 
in  number  the  spots.  In  the  course  of  daily  examination  of  the 
mouth  on  general  principles  in  healthy  children  who  had  been  ex- 
posed, the  spots  were  recognized  in  a  number  of  cases,  so  that  early 
isolation  was  possible.  The  exanthem,  coryza,  etc.,  are  fallacious 
in  some  cases,  and  the  spots  are,  all  in  all,  the  most  unequivocal 
symptom  we  have.  This  author  has  neA-er  seen  any  counterpart 
of  Koplik's  spots  in  other  diseases,  although  lesions  of  purpura  and 
secondary  syphilis  have  resembled  them  roughly. 

Knospel  t  states  that  many  of  the  older  pediatrists  have  described 
an  exanthem  of  the  mucous  membranes  in  measles.  Flindt  has 
given  a  very  full  account  of  these  spots.  But  since  Koplik  has  shown 
a  new  feature,  their  early  appearance  before  the  outbreak  of  the 
rash,  he  is  deser^dng  of  the  credit  for  the  diagnostic  significance  of 
the  spots.  Slawyk  was  the  first  to  take  up  the  study  of  the  latter 
after  Koplik's  description. 

Tvnospel  has  seen  41  patients  with  these  spots  in  Ganghofner's 
clinic.  In  other  ambulatory  cases  the  notification  card  was  made 
out  as  soon  as  the  spots  were  noted  wdthout  waiting  for  the  exan- 
them. Knospel  shows  by  a  number  of  clinical  histories  the  great 
benefit  derived  in  diagnosis  from  the  recognition  of  the  spots. 

Finckelstein  {  has  seen  5  cases  of  Kophk's  spots  in  Heubner's 
pediatric  clinic  as  described  by  their  discoverer.  The  sign  is  of  value 
in  discriminating  between  measles  before  the  appearance  of  the  rash 
and  influenza.     It  was  present  in  each  one  of  5  cases  examined. 

Slawyk  §  examined  52  children  with  measles  for  Koplik's  spots 
and  found  them  in  45  cases.  He  describes  them  as  round,  bluish- 
white,  sUghtly  raised,  and  having  a  reddish  center.  He  usually  saw 
from  6  to  20  on  a  side,  but  exceptionally  the  number  ran  up  into  the 
hundreds.  Occasionally  he  saw  them  on  one  side  only.  He  found 
them  more  numerous  near  the  lower  molars.  Under  the  microscope 
they  are  seen  to  be  composed  of  buccal  epithelium  in  fatty  degener- 
ation. 

*  Med.  Record,  June  11,  1898.  f  Prag.  med.  Wochenschrift,  Oct.  13,  1898. 

t  Berl.  klin.  Woch.,  p.  605,  1898.  §  Deutsch.  med.  Wochenschr.,  1898,  No.  27. 
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Havas*  investigated  16  children  with  measles  for  the  presence 
or  absence  of  this  symptom,  and  discovered  it  in  all  but  one  case. 
In  some  instances  the  spots  appeared  larger  than  as  represented  by 
Koplik.  Many  times  they  attained  the  size  of  a  lentil.  In  some 
situations,  especially  upon  the  gums,  a  sort  of  bluish-white  deposit 
formed  upon  the  spots.  The  favorite  localities  were  the  buccal  mu- 
cosa opposite  the  lower  posterior  molars,  the  region  of  Steno's  duct, 
and  the  gum  of  the  lower  jaw.  The  differential  diagnosis  is  always 
guaranteed  by  the  presence  of  this  sign. 

Manassef  states  that  he  has  seen  Koplik 's  spots  without  consecu- 
tive measles,  and  measles  without  preceding  Koplik 's  spots.  Hence 
he  thinks  the  sign,  while  of  some  value,  is  by  no  means  unfailing. 

Hirsch  %  has  seen  Koplik 's  spots  in  every  one  of  some  40  or  50 
cases  of  measles  thus  tested.  He  has  found  the  sign  of  great  value 
in  the  negro,  in- whom  it  is  often  difficult  to  detect  the  exanthem. 

Cotter  §  studied  187  cases  of  measles  in  reference  to  Koplik 's 
spots,  the  material  coming  from  an  epidemic  at  the  New  York  Found- 
ling Hospital.  The  first  point  tested  was  the  regularity  of  the  ap- 
pearance of  the  spots.  These  appeared  in  169  out  of  187  cases, 
while  8  patients  presented  no  spots,  and  in  10  the  result  was  in 
doubt.  The  second  point  referred  to  the  question  of  priority  of 
appearance  of  the  spots.  Cotter  found  that  the  appearance  was 
synchronous  in  78  cases,  while  in  88  the  spots  preceded  the  eruption 
(from  one  to  five  days  before).  Finally,  in  2  cases  the  rash  came 
out  before  the  spots.  In  not  one  of  the  cases  was  this  symptom  the 
sole  evidence  of  measles. 

Ross  II  investigated  15  cases  for  Koplik's  symptom,  and  pro- 
nounces it  of  great  value  in  differential  diagnosis,  both  in  regard 
to  other  exanthemata  arid  to  non-eruptive  febrile  conditions.  Its 
trustworthiness  is  almost  absolute. 

Lorand**  has  studied  Koplik's  spots  under  the  direction  of  Prof, 
von  Bokay.  In  175  cases  of  measles  the  spots  were  absent  11  times. 
Of  the  entire  material,  92  cases  were  seen  in  the  prodromal  period; 
and  of  these,  3  had  no  spots. 

In  another  series  of  348  cases  the  spots  were  absent  in  19.  Lorand 
admits,  however,  that  special  facilities  for  illumination  might  have 
shown  the  presence  of  the  spots  in  these  apparently  negative  results. 

*  Wien.  med.  Presse,  1899,  No.  24.         f  Milnch.  med.  Wochenschr.,  June  5,  1900. 
t  Phila.  Med.  Jour.,  1900,  vi,  343.         §  Arch,  of  Pediatrics,  1900,  xvii. 

\\Columbus  Med.  Jour.,  xxiv,  1900. 

**  "  Jahrb.  f.  Kinderheilk.,"  1901,  iii,  658. 
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Advantages  of  the  discovery:  (1)  Diagnosis;  (2)  differential 
diagnosis;  (3)  prophylaxis.  All  the  profession  should  be  able  to 
recognize  these  spots. 

Priority :  Weiss  *  awards  this  to  Flindt  (NothnagePs  ''Hand- 
buch/'  1896);  Slaw3'k  to  Filatow,  in  his  "Acute  Infectious  Diseases, " 
1895;  the  author  quotes  Bohn,  in  Gerhardt's  "Handb.  d.  Kinderkr."; 
Gerhardt  himself  cites  Reubold  ("Virchow's  AiTh./'  1853,  Bd.  vii). 

Falkenerf  entitles  his  article  "Filatow's  Spots  in  Morbilli," 
giving  this  authority  full  priority  over  Koplik.  He  has  studied  76 
cases,  every  one  of  which  exhibited  the  spots.  This  sign  is  of  great 
value  in  excluding  rotheln,  croup,  and  measles  without  eruption. 

Sobel  X  has  made  a  special  study  of  the  buccal  mucosa  in  derma- 
toses of  all  kinds,  eruptive  fevers,  and  drug  rashes,  but  in  no  instance 
did  he  ever  see  anything  resembling  Koplik's  spots.] 

In  considering  the  eruption  on  the  skin,  we  will  first  speak  of  its 
outward  characteristics  and  then  take  up  its  manner  of  spreading. 

The  measles  eruption  consists  of  circumscribed,  slightly  raised 
spots,  varying  in  color  from  light  to  dark  red;  and  in  part  presenting 
a  slight  central  elevation;  as  each  develops  separately,  the  skin  is 
never  completely  covered  at  any  one  place.  The  spots  are  not  always 
round,  but  vary  greatly  in  shape;  they  appear  long-drawn-out, 
notched,  crescentic,  etc.  It  is  a  peculiarity  of  the  eruption,  at  least 
at  first,  that  it  is  sharply  outlined  against  the  unaffected  surrounding 
skin.  The  indi"\ddual  spots  measure  from  less  than  1  mm.  to  nearly 
1  cm. ;  most  frequently  they  have  a  surface  area  of  about  2  or  3  mm. 

The  fact  that  the  eruption  is  actually  raised  above  the  normal  skin 
can  be  demonstrated  both  by  sight  and  touch.  This  is  the  case  from 
the  beginning,  and  continues  until  desquamation  is  completed,  but  is 
particularly  marked  when  the  eruption  is  at  its  height. 

The  rash  may  be  very  light  in  color,  and  is  very  apt  to  be  so  at  first 
if  it  develops  only  scantil}^  It  is  seen  in  all  shades  up  to  a  deep  pur- 
ple, and,  as  a  rule,  increases  in  depth  of  color  as  the  individual  spots  go 
on  to  full  development.  For  a  time  the  color  disappears  entirely  on 
direct  pressure,  or,  better  still,  on  stretching  the  skin  at  that  point; 
next,  a  slight  yellowish  discoloration  remains  when  this  is  done,  finally 
becoming  brownish  in  tone.  The  presence  of  a  hemorrhagic  effusion, 
confined  to  the  area  covered  by  the  spot,  gives  it  a  distinctly  bluish 
tinge,  which,  of  course,  persists  when  the  skin  is  stretched  over  it. 

The  central  elevation  which  especially  marks  the  individuality  of 

*Wien.  klin.  Wochen.,  1899,  251.  i  Lancet,  1901,  i,  315. 

J  N.  Y.  Med.  Jour.,  1898,  lxviii,  556. 
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the  spots  composing  the  eruption  is  not  ahvays  present.  The  heavier 
the  rash,  the  more  papular  is  its  character.  The  condition  of  passive 
edema  described  by  Unna,  and  by  him  referred  to  a  previous  spastic 
contraction  of  the  muscular  coat  of  the  blood-vessels,  induced  by  the 
action  of  the  disease  poison,  explains  the  papulation  very  satisfactorily. 

The  fact  that  each  spot  of  the  measles  eruption  develops  inde- 
pendently is  of  the  greatest  importance  in  giving  it  a  distinctive  char- 
acter, since  no  matter  how  close  together  they  ma}^  lie,  there  are 
invariably  some  islands  of  normal  skin  left  between  them.  This  is  also 
the  case  when  primarily  circumscribed  spots  become  coalescent  in 
places,  as  alwaj'S  occurs  when  the  rash  is  at  all  thick.  Intervals  of  un- 
affected skin  are  found  in  every  case  without  exception,  even  when  the 
rash  is  everywhere  of  the  confluent  variety.  They  may  be  very  small, 
but  they  are  present  nevertheless.  This  gives  the  skin  a  peculiar  ap- 
pearance where  the  rash  is  thickest,  the  whitish  streaks  looking  like 
very  irregular  winding  channels  in  the  dark  red  surface  of  the  skin. 
Nor  is  the  contrast  between  morbid  and  healthy  skin  efTaced  when  it 
is  generally  swollen,  as  happens  not  at  all  infrequently  in  confluent 
measles,  in  places  where  the  underlying  tissue  has  a  loosely  woven  tex- 
ture, as  in  the  face,  for  instance. 

The  fact  that  the  eruption  develops  in  independent  spots  seems  to 
me  to  throw  a  strong  light  on  the  whole  process.  I  think  we  are  obliged 
to  conclude  the  eruption  to  be  produced  by  some  form  of  organic  life 
circulating  in  the  blood,  which  can  work  harm  only  to  those  tissues 
in  which  it  comes  to  lodge.  This  would  explain  the  circumscribed 
character  of  the  affected  areas.  If  the  poison  were  simply  in  solution 
in  the  blood,  the  morbid  changes  would  necessarily  be  evenly  dis- 
tributed throughout.  The  demonstration  of  the  presence  of  typhoid 
bacilli  in  the  roseola  spots  of  typhoid  fever  helps  to  corroborate  this. 
theory. 

The  eruption  is  not  evenly  distributed  over  the  body,  some  parts 
being  involved  earlier  and  more  intensely  than  others.  Occasionally 
a  tiny  punctate  rash  is  seen  here  and  there  on  the  body  quite  early, 
even  before  the  eruption  develops  on  the  mucous  membranes,  but  it 
soon  disappears  again.  Rashes  of  very  short  duration,  covering  a 
rather  larger  area,  may  also  be  observed  in  some  cases,  just  before  the 
outbreak  of  the  general  eruption.  It  is  an  open  question  whether 
these  phenomena  are  referable  to  the  products  of  metabolism  of  the 
specific  bacteria.  Sometimes  a  true  measles  eruption  develops  later 
in  the  same  place. 

The  face  is  first  attacked  in  the  great  majority  of  cases;  the  rash,. 
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too,  is  usually  thickest  in  this  situation.  Opinions  vary  somewhat,  as 
to  the  part  of  face  or  head  where  it  is  first  to  be  seen.  Heim  says, 
between  the  ears  and  nose;  Gerhardt,  on  the  cheeks  and  about  the 
temples;  Mayr,  on  the  temples  and  neck;  Bohn,  on  the  cheeks  and 
about  the  Ups;  Barthez  and  RilHet,  first  the  chin,  then  the  lips  and 
cheeks;  Thomas,  the  chin,  forehead  and  temples,  over  the  mastoid 
process,  and  on  the  scalp,  especially  at  the  back  of  the  head,  while  N. 
FHndt  names  the  cheeks,  the  region  below  the  eyes,  the  forehead,  chin, 
and  temples,  behind  the  ears,  the  bridge  of  the  nose,  or  about  the 
nostrils  and  the  upper  lip. 

I  think  that  from  all  this  different  testimonj^  we  may  safely  con- 
clude the  location  of  the  first  spots  to  be  of  no  great  importance,  and 
hardly  subject  to  a  general  rule.  It  suffices  to  remember  that  the 
eruption  is  first  to  be  lookedfor  on  the  face  and  the  adjacent  portions  of 
the  scalp.  Next  it  appears  on  the  neck  and  throat  and  the  upper  part 
of  the  back  and  chest,  and  soon  afterward  on  the  wrists.  The  general 
rule  for  its  further  development  is  that  the  lower  parts  of  the  body  are 
attacked  last,  extensor  and  flexor  surfaces  being  fairly  equally  involved. 
The  palms  of  the  hands  and  soles  of  the  feet  do  not  escape. 

In  respect  to  the  development  of  the  rash,  I  would  also  call  atten- 
tion to  the  different  stages  represented  by  the  spots  on  any  one  part  of 
the  body  (quite  apart  from  the  difference  as  to  time  of  outbreak  be- 
tween any  two  given  parts  of  the  bod}^,  some  always  appearing  in 
advance  of  others.  This  is  most  noticeable  when  the  rash  is  first  com- 
ing out  and  when  fading ;  it  is  less  apparent,  of  course,  when  it  is  at  its 
height.  On  the  whole,  the  rash  may  be  said  to  develop  less  thickly  on 
the  parts  last  involved  than  elsewhere,  but  here,  too,  perfectly  fresh 
spots  can  often  be  seen  beside  fully  matured  ones.  The  confluent 
form  of  rash  is  decidedly  most  often  exhibited  on  the  face,  at  least  when 
covering  an  extensive  area ;  small  confluent  patches,  comprising  a  few 
spots  only,  may  be  observed  on  any  part  of  the  body. 

The  follo\\dng  forms  of  eruption  are  distinguished  according  to  their 
external  characteristics. 

Morbilli  Iseves,  red  spots  sho^^dng  a  small  central  elevation — the  usual 
form. 

Morbilli  papulosi,  in  which  the  central  elevation  is  nodular  and  the 
spots  are  colored  a  deeper  red. 

Morbilli  vesiculosi  s.  miliares.  Here  the  spots  are  covered  vnXh.  tiny 
vesicles,  resembling  "goose-flesh." 

Morbilli  confluentes  s.  conferti.  As  its  name  expresses,  this  form 
represents  extensive  coalescence  of  separate  spots. 

Morbilli  hgemorrhagici,  characterized  by  hemorrhagic  effusion  into  and 
around  the  individual  spots. 
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These  several  forms  simply  represent  different  degrees  of  local  dis- 
orders of  nutrition  in  the  skin,  and  have  no  bearing  on  the  disease 
proper.  I  entire!}^  agree  with  the  following  statement  of  Fiirbringer  * : 
"  They  (the  various  forms  of  the  eruption)  are  of  considerable  interest 
to  the  dermatologist,  and  in  their  more  striking  manifestations  make  a 
great  impression  on  the  young  practitioner.  The  experienced  clini- 
cian or  pediatrist  gives  his  attention  chiefly  to  the  general  course  of 
the  disease  and  is  not  much  influenced  by  the  appearance  of  the  erup- 
tion." 

This  applies,  above  all,  to  the  hemorrhages,  which  of  course  are  to 
be  sharply  distinguished  from  those  attending  the  so-called  ' '  dissolu- 
tio  sanguinis."  The  differentiation  can  only  be  made,  however,  by 
taking  the  general  condition  into  consideration,  since  the  local  dis- 
tribution of  the  effusion  in  the  skin  is  the  same  in  both  cases. 

Otto  Veit,t  who  has  written  a  very  excellent  article  on  the  subject, 
presents  the  following  conclusions  from  his  studies : 

''Several  different  forms  of  hemorrhagic  effusion  into  the  rete  Mal- 
pighii  and  corium  are  met  with  in  cases  of  hemorrhagic  measles.  There 
are  the  isolated,  sharply  circumscribed,  blackish  tinged,  small,  round 
petechi^e,  the  xar  Ihr/ji-, ;  but  far  more  frequently  we  see  larger  ecch}^- 
moses,  preserving  the  shape  and  size  of  the  former  spots  of  rash. 
Sometimes  the  effusion  takes  the  form  of  long,  irregular  streaks 
(vibices),  sometimes  that  of  large  plaques  (purpura  hsemorrhagica). 
Any  one  of  these  different  forms  may  be  seen  alone,  or  two  or  more  may 
occur  in  the  same  individual.  Only  a  few  parts  of  the  body  may  be 
involved,  or  the  hemorrhages  may  be  distributed  over  more  or  less  of 
its  entire  surface.  The  color  of  the  affected  areas  when  fully  devel- 
oped varies  from  purple  to  black,  subsequentl}^  passing  through  the 
changes  characteristic  of  the  absorption  of  extravasated  blood.  They 
may  last  for  a  few  days  or  several  weeks.  In  four  of  my  cases  the 
ecchymoses  were  accompanied  by  nosebleed,  otherwise  there  were  no 
hemorrhages  from  other  parts. 

''The  early  appearance  of  the  hemorrhages,  usually  within  the  first 
few  days,  is  an  especially  important  indication  of  their  dependence  on 
the  measles  eruption,  and  calls  for  a  strict  differentiation  from  a  pete- 
chial process  which  may  develop  some  weeks  later,  after  the  rash  has 
entirely  disappeared." 

Veit  states  very  positively  that,  according  to  his  observations, 

*"  Measles,"  in  Eulenburg's  "  Real-Encyklopaclie,"  u.  s.  w.,  Vienna,  Urban  & 
Schwarzenberg,  1887,  2d  ed.,  vol.  xii,  p.  555. 

t  "Ueber  hamorrhagische  Masern,"  Yircliovo's  Archiv,  vol.  xiv,  p.  86. 
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when  the  formation  of  petechise  was  preceded  by  high  fever,  it  would 
abate  when  they  appeared,  while  the  patient's  general  condition  would 
at  the  same  time  improve  decidedly.  The  more  detailed  histories  of 
the  cases  which  he  cites — unfortunately,  no  temperature  records  are 
given — unquestionably  bear  out  this  statement.  It  is  therefore  appa- 
rent that  we  have  to  consider  two  forms  of  hemorrhagic  measles,  a 
benign  and  a  mahgnant  form. 

As  Thomas  very  correctly  states,  the  rapidity  with  which  the 
eruption  spreads  over  the  body  depends  to  a  certain  extent  on  whether 
it  begins  to  develop  close  to  the  time  when  the  fever  sets  in  or  some- 
what earher.  Thus,  if  the  rash  appears  on  the  face  at  the  beginning  of 
the  invasion  (prodromal  or  enanthemic- stage),  it  will  not  at  once  pro- 
ceed to  spread,  but  will  temporarily  remain  moderately  developed  and 
stationary.  But  when  the  temperature  begins  to  rise  higher  rapidly 
a  little  later,  the  rash,  too,  proceeds  to  develop  quickly  over  the  whole 
body,  and  grows  much  thicker  on  the  face.  On  the  other  hand,  when 
the  eruption  first  breaks  out  close  to  the  time  when  the  fever  is  ap- 
proaching its  height,  it  will  cover  the  body  with  great  rapidity  and 
intensity.  The  total  duration  of  the  rash  depends,  of  course,  on  this 
point. 

As  a  general  rule,  the  rash  fades  first  from  the  parts  where  it  first 
appeared,  and  last  from  those  last  attacked.  It  sometimes  happens 
that  after  it  has  begun  to  fade  it  again  takes  on  a  brighter  hue.  This 
indicates,  however,  nothing  more  than  a  rise  of  temperature,  whereby 
the  circulation  of  the  blood  in  the  skin  becomes  more  active  and  the 
rash  in  consequence  appears  more  distinct  than  before.  There  is  no 
renewal  of  the  eruption.  This  is  Thomas'  opinion,  and  I  entirely 
concur  in  it. 

The  further  course  of  the  process,  the  slight  temporary  pigmenta- 
tion, and  the  desquamation  have  already  received  sufficient  considera- 
tion. 

Perspiration  is  usually  observed  in  the  course  of  the  measles  fever, 
beginning  before  the  rash  breaks  out,  accompanying  its  development, 
and  increasing  during  the  remissions  of  the  fever.  The  skin  is  seldom 
quite  dry  either,  when  the  temperature  is  rising. 

All  thus  far  said  in  regard  to  the  eruption  applies  to  the  great 
majority  of  cases,  in  which  we  have  to  deal  with  a  simple  uncom- 
plicated measles  infection.  We  have  been  speaking,  therefore,  of 
the  average  case.  Let  us  now  take  up  the  more  important  of  the 
irregular  forms. 

The  possible  occurrence  of  morbilli  sine  exanthemate  is  accepted 
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by  many  physicians.  I  myself  must  say  with  Henoch  and  Fiirbringer 
that  I  have  never  seen  an  undoubted  case.  Bohn  *  very  properly 
urges  that  special  attention  be  paid  to  the  enanthema  in  order  to 
make  a  positive  diagnosis.  He  says:  "Perhaps  this  fragment  of  the 
eruption,  at  least,  is  always  to  be  found,  and  if  so,  the  cases  could  of 
course  not  be  referred  to  as  examples  of  measles  without  eruption." 
A  review  of  the  literature  bearing  on  the  subject  seems  to  me  to  show 
that  the  majority  of  careful  observers  express  themselves  on  this  point 
with  considerable  reserve.  To  warrant  a  diagnosis  there  must  be 
opportunity  for  infection,  marked  catarrhal  symptoms  of  the  usual 
type,  and  fever  similar  to  that  of  measles  cases.  Thomas  t  writes : 
"Sometimes,  even  in  primary  attacks,  we  meet  with  cases  where  the 
disease  runs  its  ordinary  course  in  respect  to  catarrhal  symptoms 
and  fever  up  to  the  time  when  the  eruption  should  appear,  and  then 
comes  to  an  end  without  showing  either  an  eruption  or  the  fever 
characteristic  of  the  eruption  period;  these  cases  are  distinguished, 
therefore,  by  the  presence  of  the  first  half  of  the  regular  measles  fever 
from  others  which  present  an  irregular  course  of  temperature."  I 
should  not  hesitate  to  pronounce  a  case  which  really  presented  these 
features  to  be  one  of  true  measles,  but  I  have  in  vain  sought  for 
histories  of  individual  cases  of  this  description. 

Embden  states  that  in  the  Heidelberg  epidemic  described  by  him 
no  less  than  20  (4.3%)  of  the  461  cases  which  came  under  medical 
observation  failed  to  display  any  eruption,  which  is,  indeed,  an 
unusually  high  proportion.  Most  of  these  cases,  he  says,  were  of  a 
mild  type,  but  severe  complications  occurred  in  a  few  instances. 
But  here,  again,  we  have  nothing  but  the  general  statement — not  a 
single  history  is  given. 

The  history  of  a  case  of  measles  of  a  severe  form,  in  which  no 
eruption  appeared,  is  reported  by  Rilliet.J  Two  children  in  one 
family  were  taken  with  measles  which  ran  a  normal  course.  Twelve 
days  later  a  third  child  of  the  same  family,  twenty-one  months  old, 
began  to  cough  and  sneeze  and  to  have  fever.  The  looked-for  erup- 
tion did  not  appear,  but  a  lobular  pneumonia  involving  both  lungs 
developed  on  the  fourth  day  and  spread  very  rapidly.  This  was 
followed  by  a  keratitis,  and  the  child  died  on  the  eighth  day  of  the 
disease.  Even  though  there  is  no  absolute  proof  that  this  was  a  case 
of  measles,  the  possibility  is  not  to  be  disregarded. 

*  See  Gephardt's  "  Handbuch,"  loc.  cit.,  p.  307. 
fSee  V.  Ziemssen's  "Handbuch,"  loc.  cit.,  p.  85. 
X  See  Barthez  and  Rilliet,  loc.  cit.,  p.  249. 
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Some  authors  assert  that  desquamation  has  been  known  to  follow 
in  non-eruptive  cases,  a  statement  which  Thomas  is  inclined  to  credit 
on  the  ground  of  the  analogy  with  instances  of  such  desquamation 
after  scarlatina,  and  the  observations  recorded  by  Fr.  Seitz.  The 
latter,  however,  are  of  little  value  as  evidence  on  this  point,  being 
summed  up  by  Seitz  *  in  the  following  brief  statement:  "  A  few  times 
I  saw  cases  presenting  all  the  characteristic  symptoms  of  measles 
except  that  no  eruption  was  visible  on  the  skin,  but  which  were 
followed,  nevertheless,  by  partial  desquamation."  The  criticism 
which  naturally  suggests  itself  here,  and  which  is  apparent  to  Thomas 
himself, — namely,  that  it  is  difficult  to  understand  how  a  skin  affection 
sufficiently  severe  to  cause  desquamation  should  not  have  been 
recognizable  pre^dously, — is  most  plainly  voiced  by  Mayr,  who  gives 
it  as  his  opinion  that  the  eruption  had  been  simply  overlooked.  This 
would  certainly  seem  the  most  plausible  explanation,  since  the  des- 
quamation is  stated  to  have  involved  certain  parts  only. 

Different  opinions  exist  as  to  the  import  of  the  so-called  irregular 
form  of  eruption  in  measles.  Formerly  much  weight  was  laid  upon 
it.  A  remnant  of  this  earlier  view  still  lingers  in  Henoch's  writings, 
as  follows  f:  'AVhen  the  rash,  instead  of  spreading  in  the  usual 
manner,  from  the  face  downward  toward  the  feet,  first  breaks  out  on 
the  chest  or  back,  and  then  develops  irregularly  in  all  directions  from 

*"  Statistics  of  Disease  in  Munich  from  May,  1841,  to  July,  1843,  Read  at  a 
Meeting  of  the  Local  Medical  Society,"  etc.,  Medicinisches  Corre.spondenzblatt  bayer- 
ischer  Aerzte,  1844,  No.  12,  p.  181.  I  am  obliged  to  assume  that  it  is  tliis  paper  only 
to  which  Thomas  refers.  He  also  mentions  the  Prager  Vierteljahrsschrift,  vol.  v 
(1845),  in  which,  on  page  85  of  the  "  Analecten,"  there  is  to  be  found  a  short  note  and 
reference,  but  containing  nothing  in  regard  to  the  principal  point  in  question,  that  of 
"  partial "  desquamation.  The  other  reference  given  by  Thomas,  Batjerisches  Intelli- 
genzblatt,  1873,  p.  756,  is  incorrect,  measles  being  in  nowise  under  discussion  at  that 
place.  I  have  not  the  slightest  desire  to  attack  Thomas,  whose  method  of  dealing 
with  his  subject  by  drawing  from  the  plentiful  storehouse  of  past  experience  is  highly 
to  be  recommended  to  those  writers  who  treat  to-day  of  yesterday's  events,  their 
field  of  vision  being  restricted  to  their  own  cases.  But  even  old  Homer  may  some- 
times be  caught  napping,  and  when  such  points  as  that  now  under  discussion  are  in- 
volved, it  is  perhaps  permissible  to  awaken  him,  since  if  the  fact  in  question  were 
really  estabhshed,  it  would  be  of  considerable  interest  from  the  standpoint  of  general 
pathology.  But  just  for  this  very  reason  we  should  demand  more  reliable  evidence 
than  has  yet  been  presented,  and  not  rely  on  simple  general  statements,  however 
trustworthy  the  observers  responsible  for  them  may  be.  The  following,  taken  from 
Romberg,  is  an  example  in  point :  "  A  diagnosis  of  measles  without  eruption  seemed 
to  be  justified  in  a  number  of  cases  in  which  symptoms  of  lassitude,  sneezing,  lacri- 
mation,  but  no  cough,  were  displayed ;  in  many  of  these  cases  a  desquamation  in- 
volving the  entire  surface  of  the  body  and  lasting  some  time  was  noted."  (See  the 
reference  on  page  301.) 

t  "  Vorlesungen  iiber  Kinderkrankheiten,"  p.  671,  3d  ed. 
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this  point,  the  course  of  the  disease  is  very  apt  to  be  unfavorably 
influenced  by  complications  or  b}^  a  previoiisly  existing  general  bodily 
weakness."  He  adds,  however,  that  this  sign  does  not  apply  in  all 
cases. 

My  own  opinion  coincides  with  that  of  Thomas  and  Bohn,  who 
believe  the  outcome  of  the  disease  to  be  quite  unaffected  by  the  first 
appearance  of  the  rash  on  some  other  part  than  the  face.  I  think,  in- 
deed, that  this  mode  of  development  is  quite  often  observable  in  cer- 
tain epidemics,  and  in  such  instances  it  is  the  neck  and  upper  part  of 
the  chest  which  are  most  likely  to  be  attacked  first. 

In  other  cases,  the  rash  is  entirely  or  almost  entirely  limited  to  cer- 
tain regions,  leaving  other  parts  which  it  usually  covers  quite  unaf- 

F.  fected.  Bohn  even 
asserts  that  the  face 
may  show  no  rash, 
although  the  skin 
everywhere  else  is 
covered. 

The  eruption 
never  develops  over 
the  entire  body  at 
once,  but  always  ap- 
pears in  successive 
stages.  Cases  in 
which  these  stages 
are  separated  by 
well-defined  intervals 
simply  express  this 
general  rule  in  an  exaggerated  or,  let  us  say,  in  a  particularly  pro- 
nounced manner.  I  have  already  (page  297)  referred  to  Thomas'  re- 
marks on  the  subject,  and  will  now  only  add  the  history  of  a  case  in 
point,  which  is  peculiar,  however,  in  showing  no  rise  of  temperature 
at  the  time  of  the  principal  outbreak  of  the  rash,  which  was  separated 
from  its  earliest  appearance  by  more  than  three  days. 

Case  20.— Paul  J.,  two  and  a  half  years  of  age.  The  other  children  of 
the  family  were  ill  with  measles.  On  the  10th  of  July,  1891,  the  patient 
began  to  show  symptoms  of  cough,  conjunctivitis,  corvza,  and  bronchitis. 
The  highest  fever  on  this  day  was  40.1°  C.  (104.1°  F.) .  On  the  11th  of  July 
a  few  spots  of  eruption  became  visible  on  the  face,  and  the  skin  of  the 
body  showed  slight  "  marble-hke"  tracings.  A  well-defined  and  extensive 
rash  was  not  seen  until  the  14th,  when  the  mucous  membrane  also  showed 
the  characteristic  spots.    The  general  course  of  the  disease  was  quite  light. 
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The  temperature  chart  (Fig.  51)  shows  that  the  fever  bore  no  relation  to 
the  eruption.  In  this  case  the  days  preceding  the  definite  outbreak  of 
the  eruption  can,  to  be  sure,  be  looked  upon  as  belonging  to  the  prodromal 
stage,  which,  as  we  know,  may  be  marked  by  the  appearance  of  a  few 
spots.  This  is  a  matter  of  no  importance  to  any  one  who  lays  but  small 
weight  on  a  strict  systematic  division  into  stages.  The  main  point  is  the 
fact  that  the  general  course  of  the  disease  is  entirely  unaffected  by  such 
very  apparent  deviations  from  the  orcUnary. 

Another  phenomenon  which  calls  for  consideration  is  the  so-called 
"retrogressive  form"  of  measles,  in  which  the  rash  either  fades,  when 
normally  it  should  be  spreading  further,  or  disappears  too  quickly  after 
reaching  its  height.  This,  according  to  traditional  belief,  drives  the 
measles  poison  inward  from  the  skin,  thereby  causing  severe  inflam- 
mation of  the  internal  organs.  It  seems  hardly  necessary  to  argue 
the  subject  from  this  standpoint. 

Experience  has  shown  that  when  the  general  circulation  is  seriously 
interfered  with — usuall}^  in  consequence  of  the  extension  of  the  catar- 
rhal inflammation  to  the  small  bronchi  and  the  secondary  involvement 
of  the  lungs — the  blood  supply  of  the  skin  is  diminished;  the  latter 
becomes  paler  all  over,  the  spots  of  rash  which  were  previously 
sharply  outlined  grow  less  distinct,  but  still  remain  visible,  and  both 
the  eruption  and  the  skin  in  general  take  on  a  somewhat  bluish  tinge. 

One  almost  feels  tempted  to  dismiss  the  question  wdth  this  simple 
mechanical  explanation,  and  would  probably  be  justified  in  doing  so 
in  many  cases.  There  is,  how^ever,  another  possible  cause.  We  know 
in  general  that  the  poison  of  an  infectious  disease  circulating  in  the 
blood  of  the  various  tissues  of  the  body  may  be  stored  up  in  one  or  the 
other  of  these  according  to  its  individual  proclivities,  where  sooner  or 
later  it  is  excreted  or  rendered  inert  as  a  result  of  the  activity  of  the 
cells  wdth  which  it  comes  into  direct  contact.  In  the  case  of  measles, 
the  effects  of  the  poison  are  seen  in  the  skin  and  the  mucous  mem- 
branes, in  which  tissues  it  is  also  probably  destroyed.  The  infectious 
stream  is  conveyed  in  both  directions,  first,  indeed,  as  a  rule,  to  the 
mucous  membranes,  and  then  to  the  skin,  but  the  inflammation  of  the 
former  is  not  in  the  least  decreased,  in  most  cases,  b}^  the  outbreak  of 
the  external  rash.  It  is  conceivable  that  under  certain  circumstances 
a  larger  proportion  than  usual  of  the  poison  may  be  diverted  to  the 
mucous  membranes,  causing  an  excessive  inflammation  of  this  tissue, 
w^hile  the  skin  is  left  comparatively  unaffected.  The  point  to  be  noted 
in  such  cases  is  less  the  so-called  retrogression  of  the  rash  than  how 
much  it  spreads  at  the  time  severe  respiratory  symptoms  have  begun 
to  manifest  themselves.     The  latter  may  appear  very  early  in  the  dis- 
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ease,  and  this  class  of  cases  calls  for  more  careful  observation  than  it 
has  thus  far  received.  Nor  will  the  true  explanation  of  the  phenomena 
in  question  be  easily  arrived  at,  for  it  is  plain  that  the  circulatory  dis- 
turbances in  the  skin  dependent  on  the  bronchitis  can  curtail  the  action 
of  the  measles  poison  on  the  skin  only,  as  manifested  by  the  less  severe 
reaction  of  the  latter  than  normally  occurs.  Only  the  future  can 
decide  the  question.  The  contrast  between  the  above  suggestions  and 
the  formerly  accepted  theorj^,  which  I  discredit,  is  well  marked ;  it  is 
not  a  question  of  the  poison  already  present  in  the  skin  being  driven 
out  of  it,  but  of  the  exclusion  from  this  tissue  of  part  of  the  quantity 
which  ordinarily  is  carried  into  it. 

A  fact  of  minor  importance  to  be  noted  is  the  irregular  distribution  of 
the  rash  in  cases  of  nervous  disease  on  parts  of  the  body  affected  by  the 
latter.  F.  Mayr,*  for  instance,  mentions  that  in  one  case  of  spinal  disease 
with  paralysis  of  the  lower  limbs  the  latter  "  showed  very  little  or  no  erup- 
tion." Thomas  asserts  that  the  opposite  condition  is  sometimes  to  be 
observed ;  he  also  speaks  of  a  case  of  hemidrosis  in  which  the  measles  rash 
appeared  only  on  the  affected  side. 

Since  the  true  nature  of  the  phenomena  is  still  in  doubt,  it  is  proper 
to  refer  here,  also,  to  the  development  of  bullae  on  the  skiji,  and 
probably  on  parts  of  the  mucous  membrane,  which  may  occur  in  con- 
nection with  measles.  Notwithstanding  the  appellation  ''morbilli 
bullosi  sive  pemphigoidei, "  chosen  by  Steinerf  to  describe  this  condi- 
tion, it  is  probably  due  to  the  accidental  conjunction  of  another  infec- 
tious process  with  measles,  as  HenochJ  has  pointed  out.  These  cases 
are  very  rare ;  Steiner  saw  only  four,  all  in  the  same  family  and  devel- 
oping in  short  succession,  among  a  total  of  nearly  6000  cases  of 
measles,  while  only  one  has  come  under  Henoch's  observation  in  all 
•  his  practice. 

The  appearances  in  Steiner 's  cases  may  be  summed  up  as  follows: 
The  bullae  varied  in  size  from  a  pea  to  a  pigeon's  egg;  they  were 
stretched  tense  by  their  contents,  which  at  first  consisted  of  a  clear  or 
shghtly  turbid  fluid  of  alkaline  reaction,  increasing  in  turbidity  later 
on.  The  skin  of  the  affected  parts  seemed  little  altered,  sometimes 
showing  a  red  border  around  the  base  of  the  bullae.  Crusts  formed 
after  the  bullae  broke,  but  there  was  no  cicatrization.  The  process 
attacked  any  part  of  the  body,  sometimes  one,  sometimes  another, 

*  See  Virchow's  "  Handbuch,"  loc.  cit.,  p.  85. 

t  "Morbilli  bullosi,"  etc.,  "  Jahrbuch  fiir  Kinderheilkunde,"  new  series,  vol.  vii, 
pp.  346  et  seq. 

%  "  Zur  Pathologie  der  Masern,"  Berliner  klinische  Wochenschrift,  1882,  pp.  193 
et  seq. 
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without  reference  to  the  presence  of  the  measles  eruption;  of  the 
mucous  membranes,  those  of  the  mouth,  the  nose,  and  the  inner  sur- 
faces of  the  labia  majora  were  affected.  The  bullae  appeared  in  suc- 
cessive crops,  not  at  all  in  connection  with  the  measles  eruption,  some- 
times developing  before  the  latter,  sometimes  at  the  same  time  or 
following  it,  but  always  persisting  at  the  time  of  desquamation.  The 
bullous  process  was  accompanied  by  fever,  independent  of  that  clue  to 
the  measles  infection. 

In  Henoch's  case  the  bullae  were  of  much  larger  size,  so  that  a  single 
one  covered  each  cheek,  and  they  were  so  plentifully  distributed  over 
the  body  that  the  epidermis  was  lifted  up  as  if  it  were  the  seat  of  exten- 
sive burns.  Two  of  the  above-mentioned  five  cases  proved  fatal,  ap- 
parently as  a  result  of  pneumonia.  Henoch  regards  the  condition  as 
due  to  a  complication  of  measles  with  acute  pemphigus,  which  is  to  be 
ranked  among  the  infectious  diseases.  , 

The  disease  ran  a  somewhat  different  course  in  a  case  described  by 
Romberg,*  in  which  the  skin  under  the  bullae  became  gangrenous. 
The  patient,  however,  recovered. 

Gangrene  of  the  skin  occurring  subsequent  to  or  during  an  attack 
of  measles  has  also  been  observed  in  other  cases.  Thomas  t  has 
collected  several  from  the  hterature  of  the  subject.  He  also  tells 
of  the  occasional  development  of  ecthyma,  furuncles,  impetigo,  etc. 
The  question  is  really  of  no  great  importance,  and  the  connection  of 
these  disorders  with  measles  is  probably  often  very  doubtful,  the 
latter  being  so  common  a  disease  as  to  make  it  hardly  strange  for  an 
indi^ddual  whom  it  attacks  now  and  then  to  acquire  another  affection 
at  the  same  time.  If  there  were  a  relation  of  cause  and  effect,  such 
"sequels"  would  surely  be  met  with  more  often.  At  the  most,  it 
can  be  said  only  that  in  measles,  as  in  any  severe  infectious  disease, 
the  bodily  resistance  is  lowered,  and  in  case  of  children  who  from 
their  earliest  years  have  lived  under  unfavorable  conditions,  the 
consequences  of  such  secondary  infection  may  indeed  be  serious, 
even  in  respect  to  parts  of  the  body  quite  unaffected  by  the  original 
disease.  J 

For  the  sake  of  completeness,  it  should  also  be  stated  that  herpes 
facialis    occasionally  is    seen  while    the   eruption  is   breaking    out. 

*"Die  Masernepidemie  in  Tubingen  im  Sommer  1838."  Thesis  by  F.  C.  v. 
Gmelin,  1839,  pp.  19  et  scq. 

t  See  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  p.  91. 

%  See  article  by  Fr.  Mayr,  Zeitschrift  der  k.  k.  GeseMschaft  der  Aerzte  zu  Wien,  loc. 
cit.,  p.  209. 


302  MEASLES. 

RESPIRATORY  PASSAGES. 

It  is  very  unusual  for  the  catarrhal  inflammation  of  the  nasal 
mucous  membrane  to  become  of  serious  import.  Where  infants 
are  concerned,  the  occlusion  of  the  nasal  passages  by  the  swollen 
membrane  may  necessitate  mouth-breathing,  and  so  interfere  con- 
siderably with  their  nourishment,  since  the  latter  mode  of  breathing 
and  nursing  are  not  compatible.  When  recognized  in  time,  this 
difficulty  can,  of  course,  be  met. 

Hemorrhages  from  the  nose,  occurring  in  the  enanthemic  stage, 
or  probably  more  often  at  the  time  the  rash  is  developing  on  the  skin, 
are,  as  a  rule,  of  no  great  moment,  seldom  becoming  severe  enough  to 
make  the  loss  of  blood  a  serious  question.  Indeed,  patients  often 
feel  somewhat  relieved  of  their  headache. 

It  is  quite  another  matter  when  nosebleed  occurs  as  a  result  of  a 
hemorrhagic  diathesis.  In  such  cases  the  loss  of  blood  from  this,  as 
from  any  other  mucous  membrane,  may  be  so  great  as  to  threaten 
an  immediate  fatal  ending. 

It  is,  of  course,  possible  for  pathogenic  bacteria  to  plant  themselves 
upon  the  inflamed  mucous  membrane  of  the  nose,  there  setting  up 
their  specific  processes,  but  this  certainly  does  not  happen  often, 
nor  do  membranous  exudates  in  the  pharynx,  whether  due  to  true 
diphtheria  or  some  other  severe  inflammation,  spread  to  the  nasal 
passages,  except  in  unusual  cases.  Here  we  have  a  marked  distinction 
from  scarlatina. 

The  pharyngeal  mucous  surfaces  are  always  involved  to  a  certain 
degree  in  measles.  The  eruption  and  the  accompanying  inflamma- 
tion have  already  been  considered.  As  a  rule,  however,  the  inflam- 
mation remains  superficial,  though  complications  in  the  form  of 
other  morbid  processes  are  of  occasional  occurrence,  diphtheria  being 
the  most  important  of  the  latter.  The  diphtheritic  inflammation 
does  not  necessarily  extend  further  into  the  respiratory  passages. 
Embden's*  461  cases  seen  during  the  Heidelberg  epidemic  included 
10  complicated  by  pharyngeal  diphtheria,  onty  one  of  which  ended 
fatally,  as  a  result  of  extension  to  the  larynx.  The  individual  features 
distinguishing  any  particular  epidemic,  which  so  largely  determine 
the  outcome  in  diphtheria,  always  play  a  prominent  part  in  these 
cases,  really  governing  the  situation  in  fact;  hence  it  is  not  to  be 
wondered  at  that  observations  made  at  different  times  and  places  are 
apt  to  disagree.  It  may  be  stated,  however,  that  to  all  appearances 
measles  produces  no  special  predisposition  to  diphtheritic  infection. 

*  Loc.  cit.,  pp.  20  et  seq. 
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The  larynx  presents  more  serious  points  for  consideration.  Its 
mucous  membrane  is  usually  affected  by  the  catarrhal  inflammation 
accompanying  the  enanthemic  stage,  and  the  eruption  itself  may  be 
said  to  develop  frequentl}^  and  possibly  always,  in  this  situation. 
As  laryngeal  examinations  have  been  made  in  only  a  small  number 
of  cases,  it  is  impossible  to  speak  with  authority  on  this  score. 

It  is  the  rule  for  the  voice  to  be  somewhat  husky  or  even  decidedly 
hoarse  at  the  onset  of  measles,  nor  does  this  symptom  cause  any 
uneasiness.  Anxiety  is  at  once  aroused,  however,  by  the  onset  of 
attacks  of  pseudo-croup,  which  are  of  the  ordinary  type — a  barking 
cough,  often  coming  on  in  paroxysms,  accompanied  by  dyspnea  with 
the  well-known  signs  of  laryngeal  stenosis.  The  attacks,  especially 
in  early  childhood,  are  often  due  to  a  temporary  occlusion  of  the 
larynx  by  an  unusually  plentiful  mucous  secretion,  and  in  such 
instances  the}^  are  usually  free  from  danger,  the  alarming  symptoms 
of  occlusion  being  dispelled  by  a  powerful  cough  and  a  moment  or  two 
of  strangling,  the  symptoms  not  reappearing  for  some  time,  although 
the  barking  cough  and  hoarseness  may  persist.  The  outcome  is  not 
always  so  favorable,  however,  since  the  anatomic  cause  may  be  of 
quite  a  different  nature.    ■ 

In  Barthez  and  Rilliet's  autopsy  reports,*  although  the  facts  are 
somewhat  indefiniteh^  stated,  we  find  that  ulcers  or  erosions  were 
present  in  somewhat  less  than  one-half  the  cases,  pseudomembrane 
in  one-fifth,  simple  inflammation  in  one-sixth,  and  no  lesion  whatever 
in  a  further  one-fifth. 

These  pathologic  findings  are,  in  m}^  opinion,  in  harmony  with 
clinical  experience,  although  the  figures  will  vary  on  different  occa- 
sions, especially  in  regard  to  the  frequency  of  membranous  deposits. 

Gerhardt's  f  reports  of  laryngeal  examinations  on  living  subjects 
furnish  us  with  valuable  information,  demonstrating  the  presence  of 
superficial  ulcers,  especially  on  the  posterior  wall  of  the  larynx,  in 
cases  manifesting  severe  symptoms  of  stenosis:  "They  are  formed 
as  a  result  of  the  very  ^allnerable  mucous  surfaces  being  pressed  and 
rubbed  during  the  frequently  repeated  movements  of  coughing." 

In  connection  with  this  ulcerative  process  the  opening  of  the 
larynx  may  be  narrowed  by  the  development  of  circumscribed  edema, 
either  of  inflammatory  origin  or  due  to  local  disturbances  of  circula- 
tion in  the  blood-  or  lymph- vessels.  As  soon  as  this  takes  place 
(and  it  is  the  more  likely  to  do  so  the  younger  the  child,  since  the 
anatomic  conditions  improve  with  increasing  years)  the  dyspnea  will 

*  Loc.  cit.,  p.  269.  t  "Lehrbuch  der  Kinderkrankheiten,"  p.  63. 
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be  found  to  change  in  character.  It  will  still  come  on  in  the  form  of 
severe  suffocative  attacks,  but — and  herein  lies  the  distinction — in 
the  intervals,  when  all  seems  quiet,  the  symptoms  of  stenosis  will 
persist,  though  to  a  lesser  degree.  This  should  put  the  physician  on 
his  guard.  The  symptoms  may  diminish  when  the  eruption  breaks 
out,  thereby  giving  more  ground  for  a  diagnosis  of  "pseudo-croup," 
as  Embden  states  it.  My  own  clinical  experience  gives  me  no  reason 
to  doubt  that  this  is  possible,  but  such  improvement  cannot  be 
depended  upon  to  determine  the  issue. 

A  differential  diagnosis  between  the  croupous  and  the  less  danger- 
ous form  cannot  be  made  in  the  beginning.  I  know  of  no  one  positive 
indication,  unless  it  be  the  presence  of  a  pseudomembrane  in  the 
pharynx  or  the  coughing  up  of  bronchial  casts.  The  pharyngeal 
exudate  is  very  often  absent,  however;  of  Embden 's  *  six  cases  ob- 
served during  the  Heidelberg  epidemic,  not  one  presented  this  sign, 
yet  all  died,  and  the  autopsy  revealed  the  croupous  nature  (in  an 
anatomic  sense)  of  the  inflammation. 

The  dislodgment  of  fibrinous  casts  by  coughing  is  also  an  uncer- 
tain matter,  possibly  because  the  lungs,  hampered  by  the  narrowed 
lumen  of  the  swollen  bronchi  and  their  own  insufficient  inspiratory 
dilatation,  are  unable  to  expel  a  current  of  air  forcible  enough  to 
loosen  the  membrane,  however  violent  the  action  of  the  abdominal 
muscles  may  be. 

The  body-temperature  is  usually  of  no  value  as  a  diagnostic  sign. 
Apart  from  the  fact  that  well-marked  fever  is  by  no  means  a  regular 
accompaniment  of  diphtheria,  the  temperature  at  the  time  of  early 
laryngeal  involvement  is  entirely  governed  by  the  measles  infection. 
Later  on  it  is  affected  by  various  other  causes,  in  especial  by  inflam- 
matory processes  in  the  bronchi  set  up  by  one  or  another  variety  of 
pathogenic  bacteria  which  have  found  their  way  thither.  At  any 
rate,  the  temperature  cannot  be  depended  on  as  a  guide.  There  is 
still  another  difl&culty  in  the  way  of  diagnosis.  Long  and  severe 
attacks  of  laryngeal  stenosis,  in  the  intervals  between  which  the 
condition  is  not  entirely  relieved,  may  closely  simulate  genuine 
croupous  attacks,  although  in  reality  caused  only  by  a  spastic  con- 
traction, possibly  even  by  a  slight  contraction,  of  the  muscles  closing 
the  glottis,  their  antagonists  having  become  paretic. f  This  can 
properly  be  assumed  to  be  the  case  when  the  dangerous  symptoms 
are  almost  immediately  relieved  by  a  warm  bath,  leaving  only  a  trace 
of  the  stenosis.  Sooner  or  later  the  trouble  increases,  but  can  again 
*  Loc.  cit.  t  See  Jiirgensen,  v.  Ziemssen's  "  Handbuch,"  vol.  v,  p.  232,  2d  ed. 
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be  dispelled  by  a  warm  bath.  The  frequency  of  attacks  of  this 
nature  seems  to  vary  considerably  in  different  epidemics.  In  Kiel  I 
saw  a  few  cases,  enough,  at  least,  to  make  me  familiar  with  the 
condition  when  it  developed,  as  it  often  did,  during  the  Tubingen 
epidemic  of  1874.  I  distinct^  remember  how  experienced  practi- 
tioners at  that  time  would  get  everything  in  readiness  for  a  trache- 
otomy, and  that  a  warm  bath  would  then  be  found  effectual  in 
overcoming  the  danger.  I  occasionally  met  with  similar  cases  in 
subsequent  years,  but  they  were  very  rare  as  compared  with  those 
of  1874. 

The  fact  that  the  course  of  the  measles  infection  furnishes  no  clue 
to  a  diagnosis  greatly  increases  the  difficulty  of  reaching  a  conclusion 
as  to  the  true  state  of  affairs  in  the  larynx.  This  applies,  at  least, 
to  the  critical  period;  later  on,  when  the  measles  infection  has  come 
to  an  end  and  all  has  so  far  gone  well,  if  the  patient  is  attacked  by 
symptoms  of  severe  laryngeal  stenosis,  it  is  a  comparatively  easy 
matter  to  know  with  what  we  have  to  deal.  Embden  had  a  number 
of  such  cases  (Nos.  3  and  5),  and  I  could  add  others  out  of  my  own 
experience.  But  in  the  beginning,  during  the  enanthemic  as  well 
as  the  exanthemic  stage,  after  bronchopneumonia  has  made  its 
appearance,  the  stenosis  may  be  due  to  any  one  of  the  causes  already 
discussed.  It  has  seemed  to  me  that  the  spastic  variety  frequently 
showed  itself  in  connection  with  fully  developed  bronchopneumonia. 

Laryngeal  stenosis,  when  it  persists  for  any  length  of  time,  is  always 
a  grave  symptom  in  measles  cases,  quite  apart  from  the  formation  of  a 
pseudomembrane. 

[In  New  York  city,  where  diphtheria  is  endemic,  it  would  not  be 
safe  to  consider  any  persistent  laryngeal  stenosis  as  other  than  due 
to  an  added  infection  through  the  Bacillus  diphtherise.  Especially  is 
this  true  in  large  institutions.  I  am  speaking  within  my  own  knowl- 
edge when  I  say  that  all  laryngeal  stenosis  and  all  pseudomembranous 
pharyngitis  in  institutions  here  would  be  at  once  considered  to  be 
diphtheria,  would  be  given  antitoxin,  and,  if  the  critical  symptoms 
could  not  be  tided  over,  would  be  intubated. 

It  is  at  present  the  established  custom  in  these  institutions  to 
give  immunizing  doses  of  antitoxin  (250  to  500  units)  to  infants  and 
young  children  in  the  stage  of  invasion  of  measles.  This  practice 
has  much  improved  the  later  results  in  measles  epidemics.] 

Of  the  causes  to  which  this  fact  is  attributable,  the  bronchitis 
deserves  the  first  place.  Narrowing  of  the  glottis,  as  is  true  of  well- 
marked  dyspnea  of  any  origin,  leads  to  a  change  of  action  on  the 
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part  of  the  muscles  of  respiration,  as  a  result  of  which  those  belonging 
to  the  sternocla\'icular  and  scapular  groups  assume  the  chief  role.* 
The  consequences  are  that  the  anterior  portions  of  the  lungs  come 
to  contain  a  great  deal  of  air  and  very  httle  blood,  while  in  the  poste- 
rior portions  there  is  much  blood  and  but  httle  air.  Thus  the  condi- 
tions become  more  and  more  unfavorable  for  the  even  expansion  of 
the  lungs,  the  lower  lobes  collapse  posteriorly,  the  walls  of  the  bronchi, 
covered  with  tenacious  mucus,  are  pressed  together  and  can  be 
reopened  only  mth  difficulty,  and  areas  of  inflammation  soon  appear 
in  the  atelectatic  portions  as  a  result  of  the  acti^dty  of  bacteria 
which  are  ever  present  in  the  bronchial  secretions,  and  which  are 
carried  into  the  affected  parts  by  the  violent  respiratory  movements 
as  well  as  the  no  less  \'iolent  attacks  of  coughing. 

An  autopsy  report,  together  with  a  short  liistory  of  the  case,  will 
serve  to  make  these  points  clear: 

Case  21. — Frederick  K.,  eighteen  months  of  age.  Taken  under  treat- 
ment May  4,  1893.  According  to  the  patient's  mother,  the  rash  first 
appeared  on  his  face  on  April  30th.     A^Tien  he  was  first  seen,  it  was  still 

F.  distinct,  but  disappeared  completely 

by  May  6th.  There  was  a  well- 
marked  conjunctivitis,  especially  on 
the  right  side.  Other  symptoms 
were  angina,  accompanied  by  con- 
siderable phar\mgeal  secretion,  which 
was  easily  removable,  however,  and 
bronchitis.  The  bronchitis  extended 
on  the  5th  to  the  fine  bronchi,  and 
on  the  6th  areas  of  consolidation 
were  demonstrable  in  both  lower 
lobes.  Laryngeal  stenosis  set  in  on 
the  8th  and  death  took  place  on 
Areas  of  consolidation.  the  evening  of  the  9th.     The  course 

Fig.  52.  of  the  temperature  is  shown  in  the 

accompanying  chart  (Fig.  52). 
The  folloT\-ing  are  extracts  from  the  autopsy  report  (by  Prof.  v.  Baum- 
garten) :  "  In  the  nasopharyngeal  space  as  well  as  covering  the  entire 
mucous  membrane  of  the  pharynx  is  a  large  quantity  of  mucopurulent 
secretion,  which  complete^  fills  the  pouches  of  the  pyrif  orm  sinus  and  the 
opening  of  the  larynx.  On  removing  the  secretion,  the  entire  posterior 
surface  of  the  soft  palate  and  uvula  and  the  neighboring  portions  of  the 
pharynx  are  seen  to  be  covered  -^ith  a  firmly  adherent  grayish-yellow 
membrane.  A  similar  membrane,  of  tubular  shape,  is  also  present  in  the 
larynx  and  extends  downward  into  the  trachea  almost  to  its  bifurcation. 

"  On  ^emo^dng  the  sternum  the  lungs  press  forward,  and  appear  greatly 
dilated ;  they  are  completely  in  contact  in  the  median  line  and  so  nearly 

*  See  Jiirgensen,  "  Lehrbuch  der  spec.  Path.  u.  Ther.,"  3d  ed.,  Leipsic,  Veit  &  Co., 
1894,  p.  510. 
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approximated  at  the  lower  border  of  the  anterior  mediastinum  as  to  expose 
only  a  small  portion,  about  a  finger's  width,  of  the  pericardium.  The 
lingula  of  the  left  upper  lobe  forms  an  exception  to  this  general  condition 
of  dilatation  of  the  anterior  portions  of  the  lungs;  it  is  dark  red  in  color 
and  exhibits  a  few  areas  of  atelectasis.  The  external  borders  of  the  lungs 
correspond  to  the  anterior  and  inner  portions  in  condition,  and  are  so 
swollen  and  arched  outward  as  to  lie  close  against  the  chest-wall,  especially 
on  the  left  side ;  on  the  right  side  there  is  still  sufficient  space  between  the 
lung  and  the  thoracic  wall  to.  admit  a  finger.  The  pleura  covering  the 
anterior  surface  of  the  lungs  is  normal  in  appearance. 

"When  removed  from  the  thorax,  the  most  posterior  portion  of  the  left 
lung,  especially  of  the  lower  lobe,  is  seen  to  be  greatly  collapsed,  in  marked 
distinction  to  the  anterior  and  middle  portions.  Only  a  small  area  of  the 
upper  lobe,  in  its  lower  part,  is  thus  affected.  The  collapsed  areas  are 
sharply  outlined  against  the  dilated  parts;  the  latter  are  of  a  dark  blue 
color,  are  firm  to  the  touch,  and  emit  an  indistinct  crepitant  sound  on 
pressure,  while  their  surface  is  evenly  covered  by  a  fibrinous  exudate.  A 
quantity  of  ecchymoses  are  seen  extending  from  the  consolidated  areas  to 
the  other  parts  of  the  lung  tissue.  The  finely  fibrinous  "pseudo-membrane 
covering  the  pleura  stretches  across  the  interlobular  space  onto  the  upper 
lobe. 

"On  forcing  a  current  of  air  into  the  low^er  lobe  of  the  left  lung  it  is  pos- 
sible \Adth  some  effort  to  completely  expand  the  collapsed  area  so  that  it 
does  not  apjDreciably  differ  in  appearance  from  the  other  parts,  and  on 
section  shows  no  dark  consolidated  spots,  but  an  entirely  even  surface  of  a 
brick-red  color  from  which  small,  purulent,  cork-like  masses  of  secretion 
can  be  pressed.  The  above-mentioned  atelectatic  portion  of  the  upper 
lobe,  however,  contains  an  infiltrated  area,  rather  larger  than  a  pea,  which 
protrudes  slightly  from  the  surrounding  tissue,  and  is  further  distinguished 
by  its  compact  composition. 

"The  right  lung  shows  in  its  general  features  an  entirely  similar  condi- 
tion, with  the  same  contrast  between  the  dilated  anterior  and  middle  por- 
tions and  the  collapsed  posterior  portion.  A  slight  fibrinous  exudate  is 
seen  only  on  the  sharp  posterior  border  of  the  middle  lobe,  at  which  point 
the  lung  tissue  feels  thickened  and  leathery,  while  the  collapsed  portions 
are  softer  and  crackle  distinctly  between  the  fingers.  Without  artificial 
dilatation  small  lobules  containing  air  are  visible  on  the  generally  dark 
surface  of  the  latter.  On  careful  palpation,  an  indurated,  airless  area  is 
found  in  a  second  situation — viz.,  in  the  posterior  third  of  the  upper  lobe 
looking  toward  the  interlobular  space.  Here  the  lung  tissue  is  not  only 
firm  to  the  touch  as  a  whole,  but  also  shows  the  presence  of  a  number  of 
infiltrated  areas.  The  tissue  in  all  these  places  can  be  expanded  by  a 
strong  current  of  air.  At  one  point  in  the  middle  lobe,  however,  bordering 
on  the  interlobular  space,  and  lying  somewhat  anteriorly,  there  is  a  tri- 
angular area,  about  1.5  cm.  (finch)  in  diameter,  which  admits  no  air 
and  is  hard  to  the  touch." 

It  should  be  added  that  both  sides  of  the  heart  were  dilated  by  a  large 
quantity  of  blood. 

The  above  case  is  ^vell  calculated  to  illustrate  the  determining 
mechanical  conditions  under  discussion.  At  first  there  was  a  com- 
paratively light  attack  of  measles,  then  an  extension  of  the  catarrhal 
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inflammation  to  the  small  bronchi  took  place  after  the  rash  had 
begun  to  fade,  areas  of  consolidation  soon  afterward  forming  in  the 
usual  situation,  posteriorly  and  inferiorl}'  on  both  sides.  The  rise 
of  temperature  was  marked  on  the  two  days  during  which  these 
changes  in  the  lungs  were  observed,  especially  on  the  first  of  the 
two.  The  diphtheritic  infection,  to  which  the  pseudomembrane 
in  the  pharynx  and  the  upper  portion  of  the  air-passages  nearly 
down  to  the  bifurcation  of  the  trachea  was  due,  brought  about  a 
considerable  reduction  of  the  fever. 

The  autopsy  findings;  which  are  so  carefully  described,  show  the 
conditions  for  oxidation  of  the  blood  in  the  lungs  to  have  been  most 
unfavorable.  I  would  especially  call  attention  to  the  condition  of 
the  anterior  and  posterior  portions  of  the  lungs,  for  in  this  case  we 
are  concerned  with  a  pseudomembrane  on  the  mucous  membrane- 
of  the  larynx  which  did  not  even  extend  into  the  large  bronchi,  not 
to  mention  their  smaller  ramifications.  Apart  from  this,  and  a 
general  catarrhal  inflammation  of  the  small  bronchi,  the  lung  tissue 
exhibited  only  a  few  small  areas  of  genuine  inflammation;  the  lesion 
was  chiefly  one  of  atelectasis. 

We  have  in  this  case,  therefore,  a  fairh^  characteristic  picture  of 
the  havoc  wrought  by  laryngeal  stenosis  in  conjimction  with  a, 
bronchial  catarrh.  Nor  should  the  cardiac  dilatation  be  overlooked, 
pro^ang,  as  it  does,  how  seriously  the  general  circulation  was  affected. 

The  bronchial  inflammation  is  the  most  important  factor  in- 
determining  the  outcome  of  an  attack  of  measles.  It  is  an  inherent- 
feature  of  the  infectious  process,  and  w^hether  it  is  ever  entirely 
absent  from  a  case,  as  is  sometimes  taken  for  granted,  is  really  an. 
open  question.  The  mere  circumstance  that  no  bronchial  rales  can- 
be  heard  does  not  b}^  any  means  prove  the  bronchial  mucous  mem- 
brane not  to  be  inflamed. 

The  symptoms  of  bronchial  inflammation  as  manifested  in  measles 
are  similar  to  those  of  an  attack  of  ordinary  bronchitis.  When  only 
the  large  tubes  are  involved,  there  is  a  cough,  which  often,  however, 
has  a  more  spasmodic  character  and  sounds  more  barking  and  hoarse 
than  in  simple  bronchitis  cases,  a  peculiarity  due  to  the  additional 
inflammation  of  pharjmx  and  larynx.  The  sputum,  too,  as  far  as  it 
can  be  spoken  of  in  connection  with  young  children,  is  from  the 
first  rather  more  plentiful;  it  is  probably  derived  chiefly  from  the 
upper  respiratory  passages,  since  the  coarse  moist  mucous  rales 
produced  in  the  bronchial  tubes  are  not  heard  to  any  extent  until 
later  in  the  disease,  say,  on  the  third  or  fourth  day  of  fever.     There 
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is  hardly  any  danger  so 
long  as  the  catarrhal  in- 
flammation does  not  at- 
tack the  small  bronchi. 
The  situation  becomes 
serious,  however,  as  soon 
as  these  become  involved, 
more  especially  if  broncho- 
pneumonia develops.  I 
have  already  described  the 
general  features  of  the  af- 
fection (see  page  264), 
hence  I  will  now  proceed 
to  cUscuss  its  separate 
features. 

The  fact  that  capUlary 
bronchitis  may  set  in  very 
early,  even  at  the  very  on- 
set of  the  infectious  pro- 
cess, deserves  special  at- 
tention. This  is,  to  be 
sure,  of  quite  rare  occur- 
rence, but  the  possibility 
is  illustrated  by  the  fol- 
lo\ATiig  case: 

Case  22. — Karl  K.,  five 
years  of  age.  The  other 
children  of  the  family  were 
ill  with  measles.  The  pa- 
tient began  to  show  signs 
of  lassitude  and  loss  of  ap- 
petite at  the  beginning  of 
the  month  and  also  com- 
plained of  headache.  He 
was  first  seen  on  the  even- 
ing of  February'  9,  1888, 
Avhen  his  temperature  was 
38°  C.  (100.4°  F.).  Signs  of 
capillar}" bronchitis  appeared 
on  the  10th,  and  areas  of 
consolidation  were  noted  on 
the  19th,  remaining  distinct 
until  the  20th  of  March. 
When  the  patient  was  dis- 
charged from  treatment,  on 
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March  25th,  these  areas  had  not  completely  cleared  up.  The  measles  erup- 
tion did  not  break  out  until  February  14th,  spreading  from  the  face  over 
the  body  in  the  usual  manner;  it  remained  visible  until  February  16th.  Its 
development  was  preceded  by  coryza,  conjunctivitis,  and  a  spotted  rash 
on  the  buccal  mucous  membrane.  The  temperature  chart  is  appended, 
showing  the  slow  course  of  the  bronchopneumonia ;  it  serves  also  to  com- 
plete the  set  of  cases  already  presented.  (Figs.  39,  40,  41,  52.)  It  is,  of 
course,  impossible  to  disregard  the  possibility  of  a  tubercular  complica- 
tion in  this  case.  An  examination  made  in  March,  1895,  however,  failed 
to  reveal  any  structural  changes  in  the  lungs. 

As  a  rule,  capillary  bronchitis  develops  later  in  the  disease;  it 
is  less  frequently  observed  toward  the  end  of  the  enanthemic  stage 
than  when  the  eruption  is  at  its  height,  or  in  the  days  immediately 
following.  During  desquamation  this  complication  occurs  with  less 
and  less  frequency  as  the  time  of  onset  of  the  measles  infection 
becomes  more  remote. 

The  same  may  be  said  of  areas  of  consolidation  in  the  lungs, 
which,  appearing  as  they  do  in  connection  wdth  the  bronchial  inflam- 
mation, must  be  regarded  as  the  sequence  of  the  latter.  It  is  most 
desirable  to  make  a  differential  diagnosis  between  simple  atelectasis 
and  bronchopneuvionia,  but  this  is  very  often  a  difficult  matter.  At 
first,  to  be  sure,  it  is  only  a  question  of  discovering  the  signs  of  local 
changes  in  the  lung  tissue;  that  is,  of  demonstrating  a  more  or  less 
airless  condition  of  certain  parts  of  the  lungs.  Since  extensive  areas 
are  usually  involved  simultaneously,  or  at  least  within  a  compara- 
tively short  period,  the  examination  does  not  present  any  very 
extraordinary  difficulties,  but  it  is  never  an  easy  task  unless  one  is 
familiar  with  the  percussion  of  a  child's  thorax. 

In  respect  to  the  method  of  examination,  it  is  best  first  to  outline 
the  lower  border  of  the  lung,  determining  the  level  of  the  diaphragm. 
The  latter  will  always  be  found  abnormally  high  as  a  result  of  the 
rapid  and  superficial  respiration  which  without  exception  accompanies 
a  widely  developed  bronchitis.  On  the  right  side  this  high  position 
of  the  diaphragm  is  apt  to  give  rise  to  the  gross  error  of  mistaking 
the  liver  in  its  unusually  raised  situation  for  consolidated  lung  tissue. 

It  should  also  be  remembered  that  the  consolidated  areas  usually 
develop  more  or  less  symmetrically  in  both  lower  lobes  close  to  the 
spinal  column.  Since  the  condition  is  almost  exactly  similar  on 
both  sides,  it  cannot  be  accurately  determined  by  comparing  the  two 
during  percussion.  It  is  therefore  better  to  percuss  each  side  sepa- 
rately from  the  anterior  axillary  line  backw^ard  toward  the  spinal 
column.  Anteriorly  there  is  always  some  normal  or  even  over- 
expanded  lung  tissue  to  be  found,  which  makes  it  easier  to  define  the 
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limits  of  consolidation.  When  the  anterior  boundary  of  the  con- 
solidated area  is  thus  determined,  its  longitudinal  diameter  can  best 
be  demonstrated  by  percussion  from  above  downward.  In  this  way 
even  small  collapsed  areas  can  be  discovered,  and  their  further 
extension  from  the  spinal  column  toward  the  side  of  the  chest,  and 
from  below  upward,  in  which  directions  it  always  takes  place,  can 
be  accurately  followed.  The  finger,  which  in  this  instance  is  decidedly 
preferable  to  the  pleximeter,  should  be  laid  straight  across  the  ribs, 
pressing  hghtly,  not  firmly,  against  them.  Then  percussion  may  be 
practised  as  forcibly  as  desired,  but  the  stroke  should  always  be 
a  short  one,  in  order  to  bring  out  the  soimd  differences  clearly.  This 
does  not  occur  if  the  finger  be  pressed  firmh?-,  because  the  \dbrations 
wiU  spread  too  far  through  and  along  the  elastic  thoracic  wall  of  the 
child  patient,  rendering  it  impossible  to  outline  the  collapsed  area 
sharply. 

The  boundary  between  the  airless  and  air-containing  portions  of 
the  lung  almost  always  follows  a  plane  perpendicular  to  the  trans- 
verse cUameter  of  the  chest;  hence,  if  the  finger  be  laid  obliquely 
across  the  ribs  it  will  cover  areas  representing  both  these  conditions  ; 
both  mU  simultaneoush^  be  brought  into  vibration  by  the  percussion 
strokes,  thus  precluding  a  sharp  distinction  between  them. 

The  above  rules  should  be  strictly  adhered  to  by  all  who  lack 
experience  in  such  examinations;  a  trained  practitioner  can  better 
afford  to  disregard  them,  since  he  is  guided  by  his  highly  cultivated 
tactile  sense  as  well  as  b}'  his  ear. 

The  presence  of  a  consolidated  area  proves  nothing  beyond  the  fact 
that  at  that  particular  point  the  lung  tissue  contains  a  reduced  quantity 
of  air. 

Even  by  auscultation  it  cannot  immediately  be  determined 
whether  we  have  to  do  with  a  simple  atelectasis  or  a  bronchopneu- 
monia. In  the  former  case,  to  be  sure,  the  breath-sounds  are  usually 
very  weak,  of  the  type  very  properly  termed  "indefinite."  But  how 
is  it  when  bronchopneumonia  is  present?  The  bronchial  tubes  are 
filled  with  a  varying  quantity  of  mucus ;  any  degree  between  in- 
definite, weak,  vesicular  respiratory  sounds  and  loud  bronchial 
breathing,  so  loud  as  actually  to  be  painful  to  the  ear,  may  therefore 
be  heard.  After  a  hard  fit  of  coughing  bronchial  breathing  may  be 
heard  at  a  point  where  just  pre\dously  hardly  any  respiratory  sounds 
at  all  were  perceptible.  The  same  is  true  of  vocal  fremitus,  which 
where  crying  infants  are  concerned  is  well  known  to  be  a  valuable 
guide.     The  foUftwing  is  therefore  the  most  definite  statement  per- 
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missible:  If  loud  bronchial  breathing  be  heard  over  a  dull  area,  a 
diagnosis  of  pneumonia  is  estabhshed;  if  this  sign  be  absent,  pneu- 
monia may  exist  or  the  case  may  be  one  of  atelectasis  onty. 

Small  circumscribed  spots  of  pneumonia  within  an  area  of  atelec- 
tatic lung  tissue  are  hardly  determinable  by  physical  signs. 

The  presence  of  pecuhar  fine  mucous  rales,  resembling  crepitant 
rales,  but  heard  in  expiration  also  in  contradistinction  to  the  latter, 
does  not  estabhsh  the  diagnosis.  Such  rales  are  a  product  of  the 
capillary  bronchitis,  and  being  transmitted  for  some  distance  from 
their  point  of  origin,  may  be  heard  even  over  moderately  large  areas 
of  atelectasis.  Atelectasis  is  positively  shown  to  be  the  sole,  or  at 
least  the  predominating,  lesion,  if  the  clulness  clears  up  more  or  less 
perfectly,  as  a  result  of  deep  respiratory  efforts,  whether  voluntary 
or  produced  by  therapeutic  measures.  After  death  atelectatic  lung 
tissue  can  be  completely  inflated,  and  the  same  result  can  be  accom- 
phshed  in  the  li^dng  subject,  at  least  in  part,  and  where  the  condition 
is  largely  recent,  by  cold  douches  administered  while  the  patient  is 
in  a  warm  bath. 

[In  our  experience  the  best  early  signs  and  symptoms  of  a  de- 
veloping pneumonia  are: 

1.  Apathy,  mental  dulness,  and  prostration-toxemia. 

2.  Fever,  increased  beyond  the  normal  measles  curve. 

3.  Disturbed  respiration-pulse  ratio.  The  normal  being  1  to  4 
(for  example,  20  to  80,  with  a  temperature  of  99°  F.),  the  ratio  in 
oncoming  pneumonia  often  approximates  1  to  3;  for  example,  with 
a  temperature  of  104°  F.  the  respirations  rise  to  40,  the  pulse  to 
only  120. 

4.  Rales,  fine  and  localized,  in  addition  to  the  coarse  rales  of 
general  bronchitis. 

5.  Diminished  respiratory  murmur  over  the  affected  portion  of 
the  lung. 

6.  Bronchovesicular  respiration. 

7.  Dulness. 

The  general  \'iew  concerning  capillary  bronchitis  has  changed 
somewhat.  At  the  New  York  Foundling  Hospital,  for  instance,  the 
term  capillary  bronchitis  has  fallen  out  of  use.  Autopsy  findings 
have  brought  us  to  the  habit  of  considering  that  there  are  but  two 
stages  of  pulmonary  inflammation  that  it  is  practicable  to  recognize : 
one  a  general  bronchitis,  the  other  bronchopneumonia.  Theoretic- 
ally, the  inflammation  may  be  thought  of  as  advancing  to  the  finer 
bronchi  and  stopping  there;  practically,  this  is  not  to  be  considered. 
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It  is  our  opinion  that  the  rational  way  is  to  consider  a  shght  bron- 
chitis of  the  coarser  bronchi  as  normal  to  measles,  a  pronounced 
general  bronchitis  as  a  complication  which  will  disturb  the  normal 
temperature  curve,  and  a  group  of  phenomena  enumerated  above  as 
indicating  a  very  serious  complication — bronchopneumonia.  Capil- 
lary bronchitis  and  collapse  of  the  lung  are  but  steps  in  the  advance 
toward  a  bronchopneumonia,  and  cannot  be  separately  considered. 

It  is  to  be  expected  that  the  pulmonary  tissues  of  young  children, 
who  are  in  a  stage  of  rapid  physical  transition  and  who  have  been  to 
a  varying  degree  depressed  by  the  infection  (measles),  will  react  very 
differently  under  different  circumstances;  the  kinds  of  micro-organ- 
isms present  in  the  lungs  and  their  ^drulence  vary  greatly.  The 
changes  seen  at  autopsy,  and  like^^dse  the  clinical  signs,  will  therefore 
be  most  varied ;  but  it  is  impracticable  to  recognize  these  variations, 
in  making  a  diagnosis,  to  any  further  degree  than  that  indicated 
above.] 

Bronchopneumonia  occurring  in  the  course  of  measles  usually 
first  invoh'es  the  lower  lobes  on  both  sides;  in  the  great  majority  of 
cases,  if  other  portions  of  the  lungs  are  attacked  at  all,  it  is  as  a  result 
of  some  mechanical  obstacle  in  the  way  of  their  expansion,  such  as 
circumscribed  pleuritic  adhesions,  small  areas  of  consolidated  or 
cicatricial  tissue  of  earlier  date,  etc.  The  process  is  always  the 
same ;  the  inflamed  and  swollen  bronchial  walls  become  stuck  together, 
thus  increasing  the  resistance  offered  the  entrance  of  the  air;  this  is 
followed  b}^  collapse,  and,  if  infectious  bacteria  happen  to  be  present, 
by  bronchopneumonia.  It  is  a  point  to  be  noted,  however,  that  in 
measles  the  inflammation  may  very  rapidly  supervene  on  the  condi- 
tion of  collapse,  or  even  play  so  prominent  a  part  from  the  first  that 
atelectasis  can  hardh^  be  spoken  of  at  all. 

In  my  opinion,  which  is  borne  out  by  my  personal  experience, 
the  question  of  whether  atelectasis  or  bronchopneumonia  is  present, 
in  addition  to  the  capillary  bronchitis,  cannot  be  positively  decided 
on  the  ground  of  general  symptoms. 

Two  points  are  here  concerned:  the  body-temperature  and  the 
interference  with  the  respiratory  function  and  its  consequences. 

Between  the  time  when  the  measles  fever  commences  and  when 
it  reaches  its  height  it  is  impossible  to  say  whether  a  given  rise  of 
temperature  is  or  is  not  due  to  the  original  infectious  process  itself. 
No  one  can  tell.  Again,  if  at  a  later  period,  when  the  measles  infec- 
tion is  dying  out — as  shown  by  a  fall  of  temperature — and  the  fever 
normally  runs  lower,  the  temperature  nevertheless  remains  high,  are 
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we  justified  in  drawing  any  conclusion  as  to  the  pathologic  process 
then  going  on"  in  the  lungs?  I  think  not,  for  the  chief  question  is 
not  whether  we  have  to  do  with  a  catarrhal  inflammation  of  the  small 
bronchi^  with  atelectasis  or  pneumonia,  but  what  agent  of  infection 
is  responsible  for  any  or  all  of  these  processes.  The  height  and 
character  of  the  fever  are  determined  not  by  the  anatomic  lesion 
produced,  but  by  the  nature  of  the  causative  agent  of  the  same. 
The  fever  may  be  high,  although  only  bronchitis  be  present,  while 
it  may  run  low  in  spite  of  a  well-developed  pneumonia.  Since  the 
collapse  of  the  lungs  is  unquestionably  favored  by  high  fever,  neces- 
sitating, as  it  does,  frequent  superficial  respiration,  an  infectious 
agent  whose  growth  induces  this  symptom  will  more  easily  cause  the 
development  of  consolidated  areas  than  one  not  possessing  this 
characteristic.  But  this  does  not  at  all  imply  that  the  germ  pro- 
ducing the  fever  must  necessarily  cause  a  corresponding  degree  of 
inflammation.  Take,  for  instance,  the  behavior  of  the  pneumococcus ; 
it  may  induce  consolidation  of  small  areas  in  an  apex,  with  fever  up 
to  42°  C.  (107.6°  F.),  or  an  extensive  inflammation  involving  an  en- 
tire lobe,  with  a  rise  of  temperature  hardly  reaching  40°  C.  (104°  F.), 
or  certainly  not  much  higher.  And  yet  the  organism  in  both  in- 
stances is  the  same.  However  little  we  may  know  of  the  details  of  the 
etiology  of  measles-pneumonia,  it  behooves  us  to  hold  fast  to  this 
general  pathologic  principle,  especially  since  its  truth  as  applied  to 
measles  is  supported  by  clinical  experience. 

To  sum  up :  neither  the  height  nor  the  course  of  the  temperature 
serves  to  indicate  whether  a  wide-spread  bronchitis  or  •  a  broncho- 
pneumonia is  in  progress. 

The  following  very  instructive  case  is  taken  from  Ziemssen- 
Krabler  * : 

Case  23. — The  patient  was  a  girl,  eight  and  a  half  years  of  age.  Hoarse- 
ness and  cough  were  noted  for  several  days  preceding  the  acute  onset, 
which  took  place  on  November  7, 1861,  with  symptoms  of  headache,  weak- 
ness of  the  limbs,  anorexia,  coryza,  and  pain  in  the  eyes.  The  eruption 
appeared  on  November  10th. 

November  11th:  The  general  symptoms  appear  severe;  there  is  a  well- 
developed  cough  and  labored  respiration,  accompanied  by  fine  rales  audi- 
ble at  a  considerable  distance.  Medium-sized  dry  rales  are  heard  over  the 
entire  chest,  respiration  nowhere  retaining  its  vesicular  character. 

November  12th:  The  patient's  general  condition  is  improved;  the 
eruption  on  the  face  and  body  is  very  pale,  but  is  still  of  a  light  red  color 
on  the  extremities.  The  respiration  is  easier  and  there  are  no  tracheal 
rales.     Posteriorly  and  inferiorly  on  both  sides  there  is  a  small  area  of 

*  hoc.  cit.,  p.  232,  History  No.  56. 
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slight  dulness,  over  which  a  number  of  small,  non-resonant  rales  are  heard, 
diminishing  toward  the  anterior  and  upper  regions  of  the  chest. 

November  13th:  The  general  condition  is  worse;  coughing  is  violent 
and  frequently  paroxysmal  in  character.  The  patient  is  extremely  hoarse. 
The  posterior  clulness  reaches  upward  on  both  sides  to  the  spine  of  the 
scapula,  being  more  marked  on  the  right  side;  there  are  no  respiratory 
sounds,  these  being  replaced  by  small  non-resonant  rales. 

November  14th:  There  is  a  tendency  to  somnolence  and  cyanosis. 
Desquamation  of  the  face  is  marked.  Respiration  is  labored;  the  cough 
sometimes  takes  the  form  of  separate,  short  coughs,  sometimes  of  paroxys- 
mal attacks.  Repeated  examinations  show  the  dulness  on  both  sides  to 
be  unevenly  outhned  and  changeable;  sometimes  percussion  elicits  a 
tympanitic  note.     Small,  moist,  non-resonant  rales  are  heard. 

November  15th:  The  patient  passed  a  very  restless  night,  with  con- 
vulsions and  delirium,  which  gave  way  to  a  somnolent  condition  during 
the  day.  She  had  an  attack  of  great  prostration  in  the  evening.  The 
respiration  is  superficial  and  the  cough  lacking  in  power  and  accompanied 
by  a  plentiful  sputum. 

November  16th:  During  the  night  there  was  delirium,  followed  by 
somnolence  during  the  day.  The  cough  is  weak.  In  the  evening  the 
patient  grew  extremely  restless  and  passed  into  a  condition  of  extreme 
collapse.  The  respiration  is  regular  but  superficial.  There  are  no  well- 
marked  areas  of  clulness  discoverable  on  percussion  of  the  chest  poste- 
riorly.    Coarse  non-resonant  rales  are  heard  all  over  the  chest. 

November  17th :  During  the  night  the  patient  was  delirious  and  jactita- 
tion was  marked.  This  morning  she  is  in  a  somnolent  condition.  Loud 
tracheal  rales  are  heard.  In  the  evening  a  slight  dulness  is  demonstrable 
on  both  sides  posteriorly,  with  tympanitic  resonance  under  the  right 
scapula.     There  are  many  moist  rales. 

November  18th:  The  patient  died  this  morning  after  an  extremely 
restless  night,  during  which  she  coughed  a  great  deal  -without  raising  any 
sputum. 

The  patient  had  rapidly  lost  flesh  and  strength  from  the  14th  on,  and 
edema  of  the  feet  appeared  before  death. 

On  autopsy,  the  left  lung  was  found  distended  anteriorly ;  posteriorly 
there  were  some  limited  areas  of  consolidation  both  above  and  below.  The 
right  lung  was  greatly  distended  anteriorly,  the  upper  lobe  exhibited  a  few 
spots  of  atelectasis;  the  greater  part  of  the  middle  lobe  and  almost  the 
entire  lower  lobe  were  consolidated  and  airless.  The  bronchi  were  dilated 
on  both  sides  and  filled  with  a  plentiful  mucopurulent  secretion.  Signs 
of  catarrhal  pneumonia  were  visible  in  a  few  places;  the  rest  of  the  lung 
was  found  dilatable  artificially. 

Notwithstanding  the  changes  in  the  lungs  present  in  addition  to 
the  bronchitis;  v.  Ziemssen  and  Krabler  count  this  case  among  those 
in  which  the  bronchitis  is  the  controlling  factor,  and  to  my  mind 
their  position  is  fully  justified.  The  accompanying  chart  (Fig.  54) 
shows  very  graphically  the  similarity  as  to  main  features  in  the 
course  of  pulse,  respiration,  and  temperature,  while  the  curves  bear 
no  apparent  relation  to  the  presence  of  consolidated  areas  in  the 
lungs.     The  lines  fall  both  on  the  13th,  at  which  time  the  areas  of 
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dulness  on  both  sides  were  found  most  extensive,  and  on  the  16th, 
when  they  had  nearl}^  disappeared;  this  condition,  indicating  the 
presence  of  atelectatic  areas  and  possibly  of  small  foci  of  inflammation, 
certainly  did  not  dominate  the  situation.  It  was  the  catarrhal 
inflammation,  which  in  consequence  of  its  wide  distribution,  and 
probably  also  of  the  powerful  fever-producing  action  of  the  bacteria 
causing  it,  acted  the  leading  part. 
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Fig.  54. 


The  general  symptoms  of  a  measles  patient  attacked  hy  a  serious 
pulmonary  inflammation  are  those  of  a  severe  toxemia.  Of  the  toxic 
agents  here  concerned,  carbon  dioxid,  retained  as  it  is  in  the  tissues 
because  of  insufficient  oxidation  of  the  blood  passing  through  the 
lungs,  is  undoubtedly  one  of  the  most  important.  In  addition,  we 
probably  have  to  deal  with  some  of  the  metabolic  products  of  the 
bacteria  which  flourish  on  the  soil  so  well  prepared  for  their  growth 
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by  the  measles  poison.  It  is  as  yet  impossible  to  decide  just  what 
effects  to  ascribe  to  one  or  the  other  of  the  agents  in  question.  We 
can  only  bear  in  mind  under  what  extreme  disadvantages  the  circu- 
lation and  the  interchange  of  gases  are  carried  on  in  the  lungs,  in 
consequence  of  the  partial  occlusion  of  the  air-passages  by  the 
general  catarrhal  inflammation.  The  assistance  rendered  the  circu- 
lation by  the  changes  in  thoracic  capacity  dm-ing  inspiration  and 
expiration  is  reduced  to  a  minimum,  and,  as  in  the  case  of  lar5mgeal 
stenosis,  the  anterior  portions  of  the  lungs  are  dilated  and  anemic 
while  the  posterior  portions,  even  if  they  do  not  collapse,  remain 
well  filled  with  blood,  but  poorly  supplied  with  air.  The  whole 
work  of  maintaining  the  pulmonar}^  circulation  therefore  falls  on  the 
heart,  and  were  it  not  for  the  fact  that  this  organ  is,  comparatively 
speaking,  very  \dgorous  in  childhood,  the  percentage  of  mortality 
would  be  still  more  unfavorable. 

This  is  not  the  place  for  a  detailed  description  of  the  anatomic 
phenomena  of  bronchopneumonia  in  measles;  for  such  the  reader  is 
referred  to  the  writings  of  Bartels  *  and  of  v.  Ziemssen,t  who  have 
entered  into  the  subject  very  fulh^  Nor  are  we  here  concerned  with 
the  minute  features  of  the  development  of  this  complication. 

A  few  words  as  to  its  com-se  are,  however,  in  keeping  with  our 
purpose.  In  the  great  majority  of  cases  it  is  the  very  acute  form  of 
bronchopneumonia  which  is  observed  during  the  actual  course  of 
the  measles  infection  or  immediately  following  it.  The  consolidated 
foci  are  more  widety  distributed,  firmer,  and  in  all  waj^s  more  like 
those  of  a  croupous  pneumonia  than  in  the  more  slowly  developing 
form.  The  fever,  too,  is  decidedly  high.  In  favorable  cases,  how- 
ever, this  acute  form  of  bronchopneumonia  clears  up  in  the  course 
of  a  few  weeks  at  the  most,  the  fever  always  falling  by  l3"sis  (see 
Figs.  40  and  41).  It  is  far  less  common  for  the  inflammation  to  take 
a  slow  course;  I  have,  however,  already  given  an  instance  of  this 
form  (Fig.  53). 

Bronchopneumonia  of  the  type  which  makes  its  appearance  after 
the  measles  infection  has  come  to  an  end,  and  bearing  only  an  in- 
definite relation  to  the  latter,  belongs  to  a  different  category.  It 
undoubtedly  represents  a  secondary  process  due  to  infection  by 
bacteria  for  whose  gro\\i;h  the  soil  has,  to  be  sure,  been  made  more 
favorable  by  the  attack  of  measles,  but  whose  action  is  altogether 

*Virchow^s  Archiv,  loc.  cit.,  pp.  76  et  seq. 

fPleuritis  und  Pneumonie  im  Kindesalter,"  Berlin,  Hirschwald,  1862,  pp.  293 
et  seq. 
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an  independent  one.  This  statement  holds  good  in  spite  of  the  fact 
that  the  catarrhal  inflammation  due  to  the  measles  infection  has 
meanwhile  persisted,  but  without  giving  rise  to  serious  consequences, 
for  it  is  hardly  reasonable  to  suppose  the  measles  poison  as  such 
to  retain  its  virulence  for  so  long  a  time.  Positive  conclusions  are 
inadmissible  in  view  of  the  paucity  of  the  facts  thus  far  ascertained. 
In  addition  to  the  tubercle  bacillus,  which  unquestionably  plays  a 
leading  part,  we  shall  probably  learn  of  other  bacteria  here  concerned 
when  this  field  of  inquiry,  to  which  but  scant  attention  has  heretofore 
been  paid,  is  investigated.  Perhaps  we  shall  then  be  in  a  position  to 
distinguish  between  the  different  forms  in  which  the  disease  manifests 
itself  clinically  with  reference  to  their  specific  causative  agents. 

The  frequency  of  the  occurrence  of  bronchopneumonia  as  a  com- 
plication of  measles  varies  greatly  in  different  epidemics,  as  the 
following  examples  will  suffice  to  show: 

According  to  Bartels,  among  573  cases,  bronchopneumonia 
occurred  68  times  =  11.9%;  according  to  v.  Ziemssen-Krabler, 
among  311  cases,  bronchopneumonia  occurred  50  times  =  16.1%; 
according  to  Embden,  among  461  cases,  bronchopneumonia  occurred 
27  times  =  5.9%. 

There  is  nothing  special  to  be  said  of  the  sequels  of  broncho- 
pneumonia complicating  measles;  any  and  all  of  those  which  may 
manifest  themselves  under  ordinary  circumstances  have  been  observed, 
especially  the  various  forms  of  chronic  interstitial  pneumonia.  A 
detailed  discussion  of  this  point  is  not  in  place  here.  It  is  sufficient 
also  to  mention  in  passing  that  occasional  instances  of  pulmonarj?' 
gangrene  and  putrid  bronchitis  following  measles  are  on  record — 
chance  disease  processes  which  might  supervene  on  any  severe  bron- 
chial inflammation. 

Tuberculosis  developing  in  the  course  of  measles  merits,  on  the 
other  hand,  closer  attention.  Although  this  form  of  inflammation, 
too,  has  only  a  distant  connection  with  the  original  disease,  still  its 
comparative  frequency  as  a  sequel  to  the  latter  calls  for  a  word  of 
explanation.  The  bronchitis  is  the  connecting-link  between  the  two 
infectious  processes,  or  in  exceptional  instances  this  role  is  assumed  by 
an  intestinal  catarrh  of  extended  duration. 

Autopsies  on  children  who  have  succumbed  to  tuberculosis  follow- 
ing measles  frequently  show — to  speak  first  of  recognized  facts — 
the  thoracic  lymph  nodes  (bronchial,  tracheal,  and  mediastinal  nodes) 
to  be  the  seat  of  a  former  tubercular  inflammation;  they  are  found 
filled  with  caseous  masses,  and  often  contain  fresh  tubercles  in  addi- 
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tion.  This  is  the  picture  most  frequently  presented.  Auto-infection 
from  such  a  focus  of  earher  inflammation  takes  place  in  the  manner 
usual  with  children,  manifesting  itself  as  a  general  miHary  tubercu- 
losis, but  chiefly  involving  the  brain  and  its  membranes,  death  being 
due  to  the  cerebral  process.  The  lungs  remain  comparatively  un- 
affected, pulmonarj^  symptoms  certainly  not  playing  a  prominent 
part  in  the  disease.  It  is  unnecessary  to  enter  into  details,  since  the 
phenomena  of  the  leptomeningitis  infantum  here  in  question  nowise 
differ  from  those  observed  when  the  affection  is  excited  by  any  other 
cause. 

The  above  statements,  however,  do  not  apply  to  tuberculosis 
arising  in  connection  with  the  less  acute  form  of  bronchopneumonia 
following  measles.  I  at  least  have  not  seen  man}^  such  cases,  and  am 
unable  to  find  more  than  a  few  carefully  described.  The  following 
history  may,  therefore,  be  of  some  practical  interest  *  : 

Case  24. — CaroHne  S.,  two  years  of  age;  family  without  tubercular 
taint.  The  patient  was  always  in  good  health  until  November  24,  1876, 
when  she  was  attacked  by  the  prodromal  symptoms  of  measles.  The  rash 
appeared  on  the  26th,  remaining  visible  for  two  days.  There  were  no 
abnormal  symptoms  at  this  time.  As  the  temperature,  however,  rose  still 
higher  after  the  rash  faded,  a  careful  examination  was  made  of  the  chest. 
On  December  2d  consolidated  areas  were  found  anteriorly  in  the  upper 
part  of  the  left  lung,  and  posteriorly  in  the  upper  part  of  the  right  lung — 
in  unusual  situations,  it  will  be  observed.  During  the  next  few  weeks,  in 
addition  to  the  capillary  bronchitis,  by  which  the  lungs  were  still  generally 
affected,  areas  of  dulness,  persisting  for  a  short  time,  appeared  first  in  one 
place,  then  in  another.  The  chief  changes  were  observed  in  the  left  upper 
lobe.  The  pulse-rate  remained  close  to  150,  respiration  at  70  to  80,  while 
the  temperature  ran  from  38°  to  39°  C.  (100°  to  102°  F.),  only  excep- 
tionally passing  beyond  these  limits. 

By  January  1st  signs  of  consolidation  of  the  right  lower  lobe  also 
developed;  the  condition  remained  otherwise  about  the  same. 

By  January  15th  retraction  of  the  thorax  on  the  upper  part  of  the  left 
side  became  noticeable.  The  general  condition  of  the  patient,  however, 
showed  improvement,  and  the  fever  decreased. 

On  January  25th  the  patient  began  to  suffer  from  symptoms  of 
leptomeningitis  of  the  usual  type,  to  which  disease  she  succumbed  on 
February  4th. 

The  autopsy  (by  Schiippel)  showed  the  following  condition : 

A  tubercular  meningitis  of  moderate  intensity ;  no  cheesy  nodules,  but 
-everywhere  fresh,  gray  tubercles,  and  a  large  quantity  of  fluid  in  the 
ventricles. 

There  were  signs  of  bronchopneumonia  of  considerable  standing  in  the 
posterior  portion  of  the  upper  lobe  and  in  the  entire  lower  lobe  of  the  right 

*This  case  is  reported  in  detail  by  Eugen  Kommerell,  in  his  article  entitled 
"Ueber  Phthisis  und  Tuberculosis,"  from  the  Tiibingen  Policlinic,  Deutsches  Archiv 
fur  klinische  Medicin,  vol.  xxii,  pp.  179  et  seq. 
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lung;  the  bronchi  throughout  the  lung  were  dilated  and  filled  with  plugs 
of  thick  pus. 

The  upper  lobe  of  the  left  lung  showed  a  cirrhotic  condition,  with 
saccular  dilatation  of  the  bronchi  and  cheesy  peribronchitis — of  compara- 
tively recent  origin.  Half  of  the  lower  lobe  was  infiltrated  with  broncho- 
pneumonia, and  the  condition  of  the  bronchi  was  similar  to  that  on  the 
right  side.  A  few  small  unmistakable  groups  of  tubercles  were  present  in 
a  few  isolated  situations  in  the  upper  half  of  the  lower  lobe.  These  tuber- 
cles were  firm,  prominent,  and  varied  in  color  from  gray  to  grayish-white. 
A  number  of  small,  wliite,  tubercle-like  nodules  were  found  under  the 
capsule  of  the  liver. 

The  thoracic  lymph  nodes,  as  well  as  the  mesenteric  nodes,  all  showed 
an  entire  absence  of  tubercles  or  old  caseous  masses. 


This  case  is  interesting  in  more  than  one  aspect.  First,  in  respect 
to  diagnosis.     Not  a  single  sign  pointed  to  a  tubercular  complication 

up  to  the  time  when  the 
cerebral  symptoms  w^ere 
F.  first    manifested.      The 
02.2opatient's   whole    condi- 
tion was  similar  to  that 
gj3oObserved  in  a  broncho- 
pneumonia   running    a 

slow    course,    improve- 

00.40 

ment  even  takmg  place 
between  the  fifth  and 
^^■"""the  eighth  weeks,  when 
the  tubercle  bacilli  must 
98-6°  certainly  have  already 
been  present  and  in 
J. ^o  process  of  development. 
The  improvement  was 
plainly  expressed  b}^  a 
diminution  in  the  fever 
as  also  in  the  pulse-  and  respiration-rates;  the  general  state  of  nutri- 
tion of  the  patient,  too,  was  raised,  and  she  appeared  brighter.  There 
was  not  a  single  sign,  therefore,  to  betray  the  tubercular  infection. 

The  accompanying  chart  (Fig.  55)  shows  the  course  of  the  tem- 
perature in  the  third  to  fourth,  and  again  in  the  sixth  to  seventh, 
weeks,  and  gives  a  clear  picture  of  the  whole  process. 

The  fact  that  in  this  instance  the  tubercular  infection  did  not 
take  its  origin  in  an  old  focus  of  inflammation  is  of  still  greater  im- 
portance. It  might  seem  reasonable  to  regard  the  cheesy  peri- 
bronchitis in  the  cirrhotic  left  upper  lobe  as  the  original  seat  of  the 
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disease,  but  apart  from  the  e\'idence  furnished  by  the  physical  exam- 
inations, which  were  made  with  great  care,  the  progress  of  the  pul- 
monary inflammation  being  accurately  followed  and  recorded  from 
day  to  day, — even  so  it  is,  of  com"se,  possible  to  overlook  an  old 
lesion  of  small  size, — this  view  is  not  supported  by  the  autopsy 
findings.  Professor  Schiippel,  who  is  surely  entitled  to  an  opinion 
in  questions  involving  tuberculosis,  positively  declared  against  it; 
according  to  him,  the  cicatricial  process  was  of  recent  origin,  the 
result  of  the  bronchopneimionia  and  the  subsequent  tubercular 
infection. 

The  fact  that  the  lymph  nodes  were  not  involved  effectively 
supports  his  opinion.  Therefore,  unless  the  existence  of  an  old  focus 
of  infection  at  some  point,  which  was  simply  overlooked,  be  urged, 
the  explanation  of  the  tubercular  process  must  be  sought  in  the 
entrance  of  the  bacilh  from  wdthout  the  body  at  a  time  when  the 
inflamed  mucous  membrane  of  the  bronclii  offered  a  favorable  site 
for  their  reception  and  multipHcation. 

The  development  of  tuberculosis  subsequent  to  measles  therefore 
falls  under  two  heads : 

1.  The  lymph  stream  draining  the  inflamed  portions  of  the  bronchial 
mucous  membrane,  and  flowing  through  the  corresponding  h-mph 
nodes,  increased  in  volume  as  in  case  of  any  inflammatory  process, 
may  set  free  some  of  the  tubercle  bacilli  contained  in  the  nodes,  and 
carry  them  into  the  circulation. 

2.  Tubercle  bacilli  may  enter  from  without  and  implant  themselves 
on  the  inflamed  parts  of  the  bronchial  mucous  membrane. 

Clinically,  we  can  hardly  expect  ever  to  succeed  in  distinguishing 
between  the  two  modes  of  infection,  but  we  may  be  able  to  do  so 
postmortem. 

Tuberculosis  following  measles  does  not  by  any  means  always 
make  steady  progress  toward  the  end;  temporar}^  cures,  or,  if  the 
expression  be  preferred,  remissions  of  the  disease,  may  be  observed 
as  in  ordinary  cases. 

It  is  a  noteworthy  fact  that  many,  though  not  all,  measles  epi- 
demics cause  a  high  mortality  among  children  already  haA'ing  foci 
of  chees}'  degeneration.  Xor  is  the  number  small  of  those  who, 
succumbing  to  consumption  in  later  years,  received  their  first  demon- 
strable pulmonary  lesion  as  a  result  of  bronchopneumonia  compH- 
cating  measles. 

It  goes  without  saying  that  statistics  as  to  the  frequency  of 
tuberculosis  after  measles  can,  at  the  most,  possess  significance  only 
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for  the  special  locality  to  which  they  refer.  And  it  is  a  question 
whether  they  have  even  this  limited  value,  conditions  being  so  very 
complicated.  To  give  an  instance:  a  severe  epidemic  of  pertussis, 
complicated  to  a  large  extent  by  bronchopneumonia,  preceding  an 
outbreak  of  measles,  may  have  already  wrought  such  ha^^oc  among 
the  children  with  old  tubercular  lesions  as  to  leave  but  little  oppor- 
tunity for  the  later  infection  to  do  much  harm.  Just  the  contrary 
occurs  when  measles  breaks  out  first  in  a  communit}^  containing  a 
large  number  of  children  among  whom  no  bronchitis  of  infectious 
origin  has  held  sway  for  a  considerable  period.  It  is  such  considera- 
tions as  these  which  deprive  statistics  of  any  real  value. 

Genuine  croupous  pneumonia  must,  like  tuberculosis,  be  looked 
upon  as  a  chance  complication  of  measles.  Perhaps  in  this  instance, 
too,  the  bronchitis  of  the  measles  infection  furnishes  the  connecting- 
link,  by  giving  the  pathogenic  bacteria  an  opportunity  to  implant 
themselves  in  the  lungs. 

Since  we  have  learned  to  differentiate  between  broncho-  and 
croupous  pneumonia,  it  is  general^  agreed  that  the  latter  form 
does  not  often  accompany  measles.  Von  Ziemssen  and  Krabler  * 
state  the  matter  very  correctly  as  follows:  "It  is  not  unusual,  espe- 
cially in  the  pneumonic  complications  of  measles,  for  the  ph3^sician  to 
find  it  impossible  to  decide  whether  the  inflammation  be  of  the 
croupous  or  the  catarrhal  form,  in  spite  of  the  most  careful  con- 
sideration of  all  the  points  in  the  case."  I  also  entirely  agree  with 
them  as  to  the  possibility  which  they  suggest,  of  the  coexistence  of 
both  forms  in  a  given  case,  as  the  result  of  which  the  points  of  differ- 
entiation would  necessarily  be  obhterated. 

The  whole  question  has  become  more  and  more  complicated  as 
the  j^ears  have  gone  by.  From  a  pathologic  standpoint  we  are  still 
in  duty  bound,  indeed,  to  distinguish  between  a  confluent  broncho- 
pneumonia, even  when  it  involves  a  large  part  of  the  lungs,  and  a 
pneumonia  in  which  the  lesion  consists  of  an  evenly  distributed 
inflammation  of  the  whole  part  affected.  But  we  cannot  alwaj^s 
hold  to  the  rule  of  differentiation  wliich  is  supposed  to  be  decisive, 
and  base  our  conclusions  on  the  smooth  or  granular  aspect  of  the 
lung  on  section,  and  on  the  presence  or  absence  of  a  fibrinous  exudate. 
The  objections  to  this  rule  are  especiall}^  marked  in  case  of  children's 
lungs,  in  which  the  granular  character  of  the  fibrinous  exudate  is 
well  known  to  be  less  distinct,  necessitating  the  use  of  the  microscope 
to  decide  the  question.     Occasionally,  too,  a  few  groups  of  bron- 

*  Loc.  cit,  p.  238. 
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chioles  and  alveoli  filled  with  fibrin  are  found  within  an  area  of 
inflammation  which,  as  a  whole,  is  mimistakably  of  the  broncho- 
pneumonic  type. 

The  same  infectious  bacteria  are  found  in  both  forms  of  inflam- 
mation, the  cUplococcus  of  Frankel  being  the  one  most  frequently 
concerned.  The  conclusion  seems  almost  inevitable  that  the  effects 
produced  by  the  infectious  bacteria  vary  with  their  mode  of  entrance 
into  the  lung  tissue,  depending  on  whether  they  are  carried  by  the 
blood  stream  or  implant  themselves  on  the  bronchial  mucous  mem- 
brane. This  leaves  the  question  out  of  discussion  of  whether  in  true 
pneumonia  the  bacteria  are  originally  taken  into  the  body  by  way 
of  the  bronchi. 

In  consequence  of  the  difficulties  above  mentioned,  the  clinician  is 
brought  somewhat  into  conflict  with  the  pathologist  if,  from  his  stand- 
point, he  insists  on  the  necessit}'  of  differentiating  between  broncho- 
and  croupous  pneumonia,  as,  in  my  opinion,  he  is  unquestionably  forced 
to  do.  Perhaps  an  agreement  can  be  reached  by  which  the  diagnosis 
wiU  depend  on  the  presence  or  absence  of  a  wide-spread  capillary 
bronchitis.  This  certainly  decides  the  course  and  the  outcome  of 
the  case,  at  any  rate,  and  therefore  justifies  the  clinician  in  claiming  its 
importance  as  a  guiding  sign.  We  are  gradually  lea^dng  our  childhood 
days  behind  us,  when  the  picture  of  the  horse  in  our  books  represented 
the  horse,  just  as  the  conception  of  pneumonia  in  olden  medical  days 
was  limited  to  the  typical  picture  of  pneumonia.  But  I  will  break 
off  here,  since  to  pursue  the  subject  further  would  lead  me  into 
uncalled-for  digressions.  The  infrequent  occurrence  of  a  pneumonia 
which  in  its  clinical  symptoms  is  distinctly  distinguishable  from 
bronchopneumonia,  however,  leads  me  to  give  the  following  interest- 
ing case,  taken  from  v.  Ziemssen-Krabler  * : 

Case  25. — The  patient  was  a  boy,  three  and  a  half  years  of  age.  He 
had  shown  symptoms  of  cough  and  cors-za  for  several  days  before  coming 
under  observation.  He  was  first  seen  on  November  21,  1861,  when  his 
symptoms  appeared  quite  severe:  in  addition  to  coryza,  cough,  and  con- 
juncti^^tis,  he  was  suffering  from  vomiting,  diarrhea,  and  sleeplessness, 
alternating  vnXh.  somnolency.  There  was  a  painful  aphthous  inflamma- 
tion of  the  buccal  mucous  membrane. 

The  rash  did  not  appear  until  the  afternoon  of  November  24th.  Its 
development  was  accompanied  by  severe  general  symptoms — delirium, 
jactitation,  and  somnolence,  also  tenesmus  with  frequent  watery,  brown 
stools.  These  symptoms  began  to  decrease  on  the  afternoon  of  the  26th. 
The  rash  had  disappeared  by  the  morning  of  the  27th;  the  fever  rose  on 
the  afternoon  of  that  day,  the  patient's  thirst  increased,  and  he  passed  a 
very  restless  night. 

*  Loc.  cit.,  pp.  238  et  seq.,  History  No.  57. 
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The  chest  examination  on  the  morning  of  the  28th  showed  some  sus- 
picious signs  in  the  upper  part  of  the  right  lung  posteriorly,  but  consolida- 
tion could  not  be  definitely  determined  until  the  30th. 

On  December  4th  consolidation  of  the  lower  lobe  of  the  left  lung  from 
its  root  down  to  its  base  was  demonstrated.  At  the  lower  border  of  the 
right  lung  there  was  a  narrow  strip  of  dulness  with  diminished  respiratory 
sounds. 

By  the  5th  a  zone  of  dulness  at  the  base  of  the  right  lung  had  developed 
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(pleural  exudate?).  The  dulness  below  on  the  left  side  extended  moder- 
ately high  up,  and  pulmonary  resonance  could  be  obtained  only  at  the 
root. 

On  the  6th  the  dulness  at  the  right  apex  began  to  diminish,  but  it  con- 
tinued to  spread  downward  and  laterally.  On  the  left  side  it  had  entirely 
disappeared. 

On  the  10th  an  area  of  consolidation  appeared  on  the  right  side  along 
the  spinal  column  extending  downward  nearly  to  the  lower  border  of  the 
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lungs;  it  also  extended  laterally  toward  the  axilla,  but  only  to  the  axillar}^ 
line,  where  its  boundary'  was  distinct  in  a  perpendicular  line. 

By  the  2oth  this  dulness  had  entirely  disappeared.  It  should  be 
added  that  on  the  right  side  more  or  less  well-marked  resonant  rales  of 
various  sizes  were  always  audible  over  the  several  areas  of  consolidation. 

While  the  general  symptoms  were  severe,  they  showed  none  of  the 
characteristics  of  a  true  intoxication.  The  patient  frequently  went  into  a 
condition  of  collapse,  and  lost  flesh  and  strength  to  a  \evy  marked  degree, 
for  which  the  frequent  recurrences  of  severe  diarrheal  attacks  were  un- 
doubtedly in  part  responsible.  On  the  1-ith  a  plentiful  grovth  of  Oidiuni 
albicans  was  noted.  In  spite  of  the  high  fever  neither  pulse-  nor  respira- 
tion-rate was  exceptionally  rapid.  The  former  was  about  120  at  the  most 
critical  period,  and  was  subject  to  comparatively  slight  variations.  The 
temperature  did  not  rise  as  high  as  40°  C.  (104°  F.)  after  the  10th,  and 
on  the  14th  fell  to  normal.  There  were,  therefore,  twenty-four  days  of 
fever  in  all,  of  which  seventeen  were  ascribable  to  the  pneumonia. 

The  course  of  the  temperature  is  shown  in  figure  56. 

In  the  above  case  there  was  undoubted^  a  severe  pneumonic 
infection  vAih.  extensive  pulmonar}"  consolidation.  Since  the  bronchi 
of  the  unaffected  parts  remained  patent,  however,  and  the  heart  was 
vigorous,  the  disease  ran  a  favorable  course.  If  a  bronchopneumonia 
had  been  present,  the  outcome  would  probably  have  been  different. 


THE  PLEURA. 

Inflammation  of  the  pleura  over  the  areas  affected  by  broncho- 
pneumonia is  limited,  in  the  overwhelming  majority  of  cases,  to  the 
formation  of  a  slight  fibrinous  exudate,  or  in  light  attacks  the  mem- 
brane may  only  appear  clouded.  Very  often  no  importance  attaches 
to  the  pleural  inflammation.  But  in  bronchopneumonias  of  long 
dm-ation  this  is  not  so.  Extensive  adhesions  are  very  apt  to  form 
between  the  pulmonary  and  the  costal  pleurae,  always  a  serious 
matter  from  a  mechanical  standpoint  alone,  as  such  adhesions  interfere 
with  the  expansion  of  the  lung. 

Effusions  into  the  pleural  ca^dty  are  not  often  observed  in  con- 
nection •uith  bronchopneumonia,  no  matter  in  what  way  the  latter 
may  arise,  and  the  pneumonia  of  measles  furnishes  no  exception  to 
this  general  rule. 

Fiirbringer,'^  on  the  other  hand,  has  lately  again  called  attention 
to  the  development  of  an  independent  pleuritis  T^dth  effusion  as  an 
unusual  but  by  no  means  very  rare  complication  of  measles.  He 
himself  has  seen  quite  a  number  of  such  cases,  for  the  most  part 
running  an  exceedingly  acute  course,  and  probably  genuinely  purulent 
in  character  from  the  first.  Only  in  one  instance  did  the  exudate 
*See  Eulenburg's  "  Real-Encyklopadie,"  vol.  xii  (2d  ed.),  p.  559. 
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have  a  moderately  serous  character,  but,  as  Fiirbringer  himself 
suggests,  the  similarity  of  the  cases  in  this  respect  may  have  been 
only  clue  to  coincidence. 

In  my  opinion,  the  occurrence  at  all  of  a  pleuritic  effusion  during 
or  following  measles  is  a  matter  of  chance,*  for  the  measles  infection 
can  hardly  be  thought  to  have  anything  to  do  with  the  pleuritis 
except  through  the  medium  of  the  bronchitis  and  its  immediate  con- 
sequences. This  statement  does  not,  to  be  sure,  quite  harmonize 
with  a  report  by  v.  Guttceit  f  of  a  measles  epidemic  among  the 
peasantry  in  the  ^dcinity  of  Orel  in  1840.  He  tells  how  at  the  time 
the  rash  had  mostly  faded,  or  in  a  very  few  instances  as  early  as  the 
end  of  the  stage  of  efflorescence,  a  fluid  exudate  would  form,  usually 
in  both  pleural  cavities,  the  process  being  accompanied  by  a  renewal 
of  the  fever.  AH  patients  thus  attacked  died  on  the  fourth  day 
from  the  beginning  of  the  "acute  hydrothorax. "  At  least  three  out 
of  ever}^  five  measles  patients  fell  prey  to  this  complication,  young 
people  in  their  sixteenth  to  eighteenth  year  as  well  as  children,  and 
succumbing  with  equal  rapidity.  At  a  later^  period  v.  Guttceit  again 
observed  the  same  phenomena  in  two  children  of  five  and  seven  years 
of  age,  respectively.  He  practised  aspiration  and  withdrew  large 
quantities  of  a  light  yellow,  clear  serum,  but  to  no  effect;  not  even 
the  dj'spnea  was  relieved,  and  both  cliildren  died  on  the  evening  of 
the  day  on  which  the  operation  was  performed.  - 

The  pleuritic  involvement  in  these  cases  may  have  been  the  result  of 
some  secondary  infection,  but  no  conclusions  can  be  drawn  as  to  its 
nature  from  the  brief  report  above  referred  to. 

THE  HEART. 
It  would  be  incorrect  to  speak  of  an  injurious  effect  on  the  heart 
as  being  directly  due  to  the  measles  poison.  If  the  organ  as  such 
be  naturally  vigorous,  a  child's  heart  will  adapt  its  action  to  the 
height  of  the  fever,  and,  if  necessary,  to  the  degree  to  which  the 
patency  of  the  bronchi  is  interfered  with.  It  may,  however,  be 
otherwise  involved  during  an  attack  of  measles,  although  this  does 
not  often  occur.  It  is,  indeed,  a  rare  exception  to  have  one's  atten- 
tion called  to  the  comparatively  great  frequency  of  heart  complica- 
tions, as  was  the  case  in  the  report  of  the  Wiirzburg  epidemic  of  1883. { 

*  See  Bibliography  in  Thomas's  article  in  v.  Ziemssen's  "  Handbuch." 
t  "Dreissig  Jahre  Praxis,"  Vienna,  W.  Braumiiller,  1873,  Pt,  1,  p.  251. 
I  Breyer,  "  Mitth.  iiber  die  Masernepidemie  der  Stadt  Wiirzburg,"  u.  s.  w.     The- 
sis edited  by  Gerhardt. 
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Some  complicating  infection  may  have  been  at  work;  indeed,  the 
author  of  the  report  openly  states  that  he  has  in  mind  a  "specially 
modified  measles  contagium"  which,  circulating  with  the  blood 
stream,  possessed  the  peculiar  characteristic  of  causing  morbid 
processes  of  the  endocardium,  a  part  to  which  the  ordinary  contagium 
of  measles  is  but  little  adapted. 

In  order  to  avoid  diagnostic  errors  it  is  necessary  always  to  remember 
the  conditions  caused  by  superficial  respiration  in  feverish  children,  more 
especially  when  their  bronchial  tubes  are  partly  occluded.  The  retraction 
of  the  lungs  by  reason  of  their  elasticity,  and  their  effort  to  preserve  as  far 
as  possible  a  state  of  equilibrium,  exposes  the  heart,  allowing  an  unusually 
large  portion  of  its  surface  to  come  in  contact  with  the  chest-wall.  The 
area  of  cardiac  dulness  is  thereby  abnormally  extended  upward  and  to 
the  right,  and  the  diastolic  heart  sounds  over  the  pulmonary  artery  be- 
come louder  in  consequence,  lying,  as  this  artery  does,  nearer  to  the 
chest-wall  than  the  aorta  and  being  covered  only  by  the  thin  border  of 
the  lung.  If  under  any  circumstances  any  sounds  are  to  be  heard  accom- 
panying the  heart  movements,  then  the  inexperienced  practitioner  is  con- 
vinced of  the  existence  of  an  endo-  or  peri-carditis.  A  determination 
of  the  level  of  the  diaphragm  on  both  sides,  showing  the  limits  of  the 
lungs,  wdll  be  likely  to  prevent  such  an  error  at  this,  which  is  not  made 
so  seldom  as  one  might  suppose. 

THE  DIGESTIVE  ORGANS. 

Although  no  anatomic  changes  are  demonstrable  in  the  intestines, 
the  occurrence  of  frequent  evacuations  during  an  attack  of  measles 
bears  a  close  relation  to  the  underlying  infectious  process.  Diarrhea 
may  appear  as  an  early  symptom,  ushering  in  the  enanthemic  stage 
or  even  preceding  it,  but  may  also  persist  until  after  the  conclusion 
of  the  eruptive  stage.  It  is  probably  most  frequently  observed  when 
the  rash  is  at  its  height,  though  opinions  differ  on  this  point.  Barthez 
and  Rilliet,  and  Thomas,  too,  state  it  to  occur  chiefly  in  the  early 
part  of  the  disease,  up  to  the  beginning  of  the  exanthemic  stage, 
while  others,  Henoch  and  Bohn,  for  instance,  express  themselves  less 
positively. 

The  diarrhea  is  ascribed  to  the  specific  inflammation  of  the  in- 
testinal mucous  membrane,  to  the  eruptive  process  by  which  it  also 
is  affected.  Thomas,*  however,  reports  that  in  one  epidemic  which 
he  had  occasion  to  observe,  Beyer's  patches  were  found  swollen  in 
every  case  without  exception  in  which  a  postmortem  examination 
was  made  of  those  who  died  during  the  eruptive  stage  or  soon  after- 
ward. The  condition  was  similar  to  that  seen  in  typhoid  fever  cases. 
The  swelling  of  the  patches  began  to  diminish  at  the  close  of  the 

*  See  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  p.  104. 
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eruptive  stage  and  was  only  faintly  discernible  later  on  in  the  disease. 
He  failed  to  find  any  instance  of  ulceration. 

In  light  attacks  of  diarrhea,  which  are  by  far  the  most  frequent, 
the  symptoms  are  limited  to  a  greater  or  less  number  of  fluid  passages 
containing  feces  mixed  with  mucus,  and  not  always  accompanied 
by  colic.  No  danger  attaches  to  the  condition  unless  the  passages 
become  abnormally  large,  which  is  said  sometimes  to  occur,  espe- 
cially in  hot  weather  when  the  affection  assumes  a  choleraic  form 
(Bohn).  In  addition  to  these  forms  of  diarrhea,  the  symptoms  of 
which  are  referable  chiefly  to  the  small  intestine,  we  occasionally  have 
to  deal  with  a  catarrhal  inflammation  of  the  large  intestine  in  which 
the  lymph  follicles  also  take  part.  The  diarrhea  is  then  accompanied 
by  tenesmus  and  the  stools  contain  blood  and  large  quantities  of 
mucus. 

Although  the  diarrhea  is  in  itself  of  but  slight  importance  at 
first,  the  most  experienced  clinicians  very  properly  lay  stress  on  the 
well-marked  tendency  to  persist  which  this  symptom  manifests.  It 
is  therefore  well  to  be  cautious  and  not  to  wait  too  long  before 
beginning  active  treatment. 

Other  forms  of  intestinal  inflammation  occurring  during  or  sub- 
sequent to  measles  are  on  record,  but  their  development  at  that  time 
was  probably  only  a  matter  of  chance.  Bohn,*  in  fact,  makes  a 
direct  statement  to  this  effect:  "When  Asiatic  cholera  is  raging 
simultaneously,  the  diarrhea  of  measles  often  passes  directly  into  the 
former  disease." 

It  is  more  difficult  to  form  an  opinion  as  to  the  cases  presenting 
the  anatomic  changes  characteristic  of  diphtheria  of  the  large  intestine. 
If  a  whole  group  of  such  cases  develops  as  a  sequel  to  measles,  as 
described  b}^  v.  Guttceit,t  manifesting  all  the  symptoms  of  true 
dysentery,  the  cause  may,  in  all  probabihty,  be  sought  in  a  fresh 
infection  by  the  contagium  of  dysentery.  Where  sporadic  cases, 
however,  are  concerned,  especially  in  a  district  free  from  dysentery, 
we  are  brought  face  to  face  with  the  question,  as  jet  unsolved,  of 
whether  the  phenomena  characteristic  of  dysentery,  clinical  as  well 
as  pathologic,  are  necessarily  always  produced  by  the  same  specific 
bacterium. 

The  whole  matter  of  the  relation  between  the  measles  infection 
and  intestinal  inflammations  developing  late  in  the  course  of  the 
disease  seems  to  me  rather  confused ;  for  if  it  be  true  that  an  intestinal 
complication  is  the  more  dangerous,  the  later  it  appears  in  the  course 

*See  Gerhardt's  "  Handbuch,"  loc.  cit.,  p.  313.  f  Loc.  cit.,  p.  252. 
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of  measles  (as  stated  by  Barthez  and  Rilliet,  and  also  by  Thomas), 
it  would  surely  argue  against  any  direct  relation  between  the  two 
processes.  The  most  probable  explanation,  to  my  mind,  is  that  the 
action  of  the  measles  poison  simply  lays  the  mucous  membrane  of  the 
intestine,  like  that  of  the  bronchi,  open  to  attack  b}^  some  other 
form  of  bacterial  disease. 

It  is  admitted  on  all  sides  that  the  stomach,  apart  from  symptoms 
of  functional  distm'bance,  which  accompany  every  acute  infectious 
process,  remains  practically  unaffected  in  measles. 

The  mouth,  on  the  other  hand,  may  be  the  seat  of  lesions  from 
which  serious  consequences  may  proceed.  Leaving  the  processes 
alread}^  described — the  enanthema,  etc. — out  of  consideration,  our 
attention  is  first  called  to  that  peculiar  localized  affection  of  the 
buccal  mucous  membrane  consisting  of  the  formation  o^  aphthae. 
It  is  quite  often  seen  in  measles,  though  its  frequency  varies  in 
different  epidemics,  as  does  also  the  time  of  its  appearance,  for  which 
it  may  choose  the  days  preceding  the  eruptive  stage  or  the  period 
during  which  the  eruption  is  developing.  The  troubles  directly  due 
to  the  aphthous  inflammation,  such  as  an  increased  flow  of  saliva, 
and  pain  on  taking  nourishment,  etc.,  need  hardl}''  excite  apprehension. 
It  may,  however,  lead  to  serious  complications  in  measles  cases. 
The  comphcation  may  take  the  shape  of  a  similar  inflammation  in  the 
larynx,  causing  laryngeal  stenosis,  which  the  case  previously  referred 
to  (Case  5)  shows  to  be  not  an  entirely  remote  possibility,  even 
though  it  is  but  seldom  observed.  Still  more  weight  attaches  to 
ulcerative  processes  in  the  mouth,  which  sometimes  supervene  on  the 
aphthous  inflammation,  sometimes  develop  simultaneously.  The 
clinician  does  not  always  find  it  easy  to  draw  a  practical  distinction 
between  the  several  processes  here  concerned,  however  desirable  it 
undoubtedly  is  to  maintain  a  systematic  classification  of  the  same. 
It  is  proper  to  state,  I  think,  that  the  presence  of  an  aphthous  inflam- 
mation should  put  the  physician  on  his  guard,  and  that  it  calls  for 
especially  careful  treatment  of  the  mouth,  without  reference  to  the 
question  of  what  relation  exists  between  aphthae,  ulcerative  stoma- 
titis, and  noma,  which  last-named  affection  has  also  been  known  to 
occur  in  measles. 

A  detailed  description  of  these  symptoms  will  be  found  in  other 
parts  of  this  manual,  hence  I  will  not  refer  to  them  here.  It  should 
be  borne  in  mind,  however,  that  poorly  nourished  children  and  all 
who  live  in  unfavorable  surroundings  display  a  decided  tendency  to 
develop  severe  inflammatory  lesions  of  the  tissues  within  the  mouth. 
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THE  NERVOUS  SYSTEM. 

The  opinion  is  quite  generally  accepted  that  the  measles  poison 
does  not,  as  a  rule,  cause  symptoms  indicative  of  severe  cerebral 
intoxication.  This  does  not  in  the  least  imply  that  functional  dis- 
turbances of  the  brain  are  unknown;  on  the  contrary,  convulsions, 
unconsciousness,  and  delirium  frequently  accompany  an  attack  of 
measles,  and  are,  indeed,  to  be  expected,  for  the  reason  that  it  is 
preeminently  a  disease  of  childhood. 

The  distinction  rests  on  the  following  points :  Cerebral  symptoms 
in  a  measles  patient,  developing  in  connection  with  a  sudden  and 
marked  rise  of  temperature,  may  be  explained  on  the  ground  of  the 
" mechanical"  changes,  if  I  may  so  term  them,  which  the  fever  induces 
in  the  tissues.  If  the  symptoms  subside,  as  is  usual,  when  the 
temperature  again  falls,  even  if  its  reduction  be  brought  about  by 
the  direct  abstraction  of  heat,  as  by  a  cold  bath,  it  is  safe  to  conclude 
that  there  is  no  serious  underlying  condition.  When  the  measles 
contagium  causes  a  true  toxemia,  however,  the  cerebral  symptoms 
no  longer  depend  on  a  rise  of  temperature.  Some  of  the  cases  pre- 
\dously  cited  (page  261)  serve  to  illustrate  how  this  condition  mani- 
fests itself.  It  is  rare,  however,  for  the  infection  to  display  such 
extreme  virulence.  The  cerebral  disturbances  known  as  anemic 
dehrium,  consequent  upon  a  sudden  reduction  of  the  fever,  are  met 
with  only  very  exceptionally  in  measles  cases,  and  are,  indeed,  not 
often  observed  in  children  under  any  circumstances. 

It  is  important  to  remember  that  the  form  of  bronchopneumonia 
which  runs  a  slow  course  is  sometimes  accompanied  by  cerebral 
symptoms  in  many  respects  suggestive  of  tubercular  meningitis, 
such  as  apathy,  retraction  of  the  head,  slight  muscular  twitchings, 
vomiting,  and  finally  ^dolent  convulsions  followed  by  coma.  The 
slow,  intermittent  pulse,  a  sign  which  is  seldom  absent  from  a  case 
of  tubercular  meningitis,  may  be  missed  here,  but  may,  on  the  other 
hand,  be  present.  I  regard  it  as  impossible  in  such  a  long-continued 
attack  of  bronchopneumonia  to  draw  a  positive  conclusion  as  to 
the  presence  or  absence,  in  addition,  of  a  moderate  number  of  tubercles 
in  the  brain  and  its  membranes,  unless  it  be  on  evidence  furnished 
by  the  ophthalmoscope.  Nor  is  this  at  all  strange,  since  the  main 
symptoms  of  the  cerebral  affection  are  aroused  not  by  the  tubercular 
inflammation,  as  such,  but  by  the  circulatory  disturbances  accom- 
panying it  and  manifested  in  the  form  of  edema  and  effusion.  I 
once  even  had  a  case  of  wide-spread  miliary  tuberculosis  which  dis- 
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played  all  the  characteristic  clinical  symptoms  of  a  meningitis,  and 
yet  on  autopsy  no  trace  of  tubercles  in  the  brain  could  be  discovered 
in  spite  of  very  careful  search.  The  conditions  which  develop  during 
measles  are  similar;  the  changes  in  the  composition  of  the  blood — it 
suffices  to  refer  to  the  diminished  quantity  of  oxygen  and  the  excess 
of  carbon  dioxid  which  it  contains — make  the  walls  of  the  cerebral 
blood-vessels  more  permeable,  and  as  a  result  we  find  the  same  edema 
of  the  tissues  and  the  same  effusion  in  the  ventricles  as  in  cases  of 
tubercular  meningitis — but  nothing  further. 

Tliis  covers  the  subject  as  far  as  the  direct  effects  of  the  measles 
poison  on  the  cerebrum  are  concerned.  Indirectl}^,  however,  measles 
may  undoubtedly  be  responsible  for  various  other  forms  of  nervous 
disease;  for  the  miliary  tubercular  processes,  for  instance,  which 
have  already  been  referred  to.  Fiirbringer  speaks  of  having  once 
seen  a  case  of  purulent  cerebrospinal  meningitis  develop  in  close 
sequence  with  the  stage  of  eruption,  but  although  a  connection  between 
the  two  diseases  is  conceivable,  it  is  certainly  less  distinct. 

In  respect  to  the  list  of  various  forms  of  cerebral  involvement 
given  by  Thomas  *  as  related  to  measles,  I  agree  with  Henoch  and 
Bohn,  who  are  inclined  to  doubt  the  responsibility  of  the  latter 
disease. 

THE  KIDNEYS. 

The  urine  of  measles  patients  often  contains  albumin,  just  as  it 
does  in  fever  of  any  origin,  without  necessarily  indicating  an  involve- 
ment of  much  importance. 

True  nephritis,  on  the  other  hand,  is  rare,  as  is  admitted  by  all 
authorities.  Even  Henoch,  with  his  very  large  clinical  opportunities, 
reports  having  seen  only  tw^o  unmistakable  cases.  He  cautions 
against  a  possible  error  of  diagnosis  which  might  lead  to  false  con- 
clusions, as  it  well  might  if  the  underlying  infection  were  taken  for 
measles  when  in  reality  it  was  scarlatina.  It  should  be  added  that  a 
nephritis  following  an  attack  of  measles  complicated  by  diphtheria 
cannot  be  attributed  to  the  former  disease.  The  statement  made 
by  Reimer,t  that  he  found  amyloid  degeneration  of  the  kidnej^s  in 
5  out  of  51  autopsies  on  children  who  had  died  during  an  attack  of 
measles,  are  of  course  meaningless  as  far  as  the  pathology  of  measles 
is  concerned.  It  is  probable — although  no  definite  conclusions  can 
be  drawn  from  the  report  itself — that  the  degeneration  in  question 

*  See  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  p.  105. 

t  "  Casuistische  und  pathologisch-anatomische  Mittheilungen  aus  dem  Nicolai- 
Kinderhospital  zu  St.  Petersburg,"  "  Jahrbuch  fiir  Kinderheilkunde,"  vol.  x,  p.  3. 
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was  the  result  of  a  chronic  tuberculosis,  as  signs  of  this  disease  were 
evident  in  quite  a  number  of  the  autopsies  which  he  performed. 

The  following  statements  are  taken  from  the  carefully  prepared 
article  by  Plagge,*  which  also  contains  references  to  the  authorities 
quoted : 

Attention  must  be  called  to  the  similarity  in  general  features 
between  the  facts  as  herein  given  and  those  observed  in  scarlatina. 
The  resemblance  is  apparent  even  as  to  the  manner  in  which  the 
complication  develops.  Certain  epidemics  are  accompanied  by  neph- 
ritis, but  the  form  which  the  latter  affection  takes  is  not  at  all 
especially  malignant.  The  nephritis  usually  develops  during  the  stage 
of  desquamation,  but  may  do  so  either  sooner  or  later  in  the  disease. 
In  symptoms  and  course  it  does  not  appreciably  differ  from  an 
ordinary  acute  nephritis ;  for  a  description  of  these  points  the  reader 
is  referred  to  the  section  on  "  Scarlatina. "  The  prognosis  is  favorable. 
It  is  a  question,  I  think,  whether  the  antecedent  infection  can  be  held 
responsible  for  the  case  of  chronic  parenchymatous  nephritis  following 
measles  which  Plagge  f  cites.  The  history  shows  the  patient  to 
have  suffered  from  various  previous  ailments,  and  the  early  church- 
going,  during  the  coldest  season  of  the  year,  too,  may  very  possibly 
have  had  something  to  do  with  the  case,  particularly  as  the  child  was 
not  overstrong. 

THE  LIVER,  SPLEEN,  AND  LYMPH  NODES. 

In  the  most  severe  forms  of  measles  the  spleen  and  liver  are 
affected  just  as  in  intense  infectious  processes  in  general,  whether 
caused  by  the  contagium  of  measles  or  of  any  other  disease.  As  a 
rule,  there  are  no  demonstrable  clinical  symptoms,  such  as  enlarge- 
ment, or  pain  due  to  tension  and  inflammation  of  the  capsule.  It  is 
hardly  necessary  to  state  that  serious  disturbances  of  circulation, 
accompanying  wide-spread  capillary  bronchitis,  and  the  pulmonary 
lesions  to  which  it  leads,  may  cause  congestion  of  these  organs,  as  of 
any  other  part  of  the  body. 

[Focal  Necrosis.J — "Focal  necrosis  of  the  liver  may  be  a  lesion  of 
measles.  This  condition  is  due  to  the  local  action  of  bacterial  toxins 
usually  at  a  distance  from  the  seat  of  the  bacterial  growth.  It  has 
been  observed  resulting  from  the  toxins  of  diphtheria,  acute  lobar 

*  "Ueber  Nephritis  bei  Masern,"  Wiirzburg  Thesis,  edited  by  Gerhardt,  1885. 
t  Loc.  cit.,  p  24. 

t  R.  G.  Freeman.  "  Result  of  Work  at  the  New  York  FoundUng  Hospital," 
Archives  of  Pediatrics,  Feb.,  1900. 
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pneumonia,  malaria,  streptococcus  infection,  and  Asiatic  cholera. 
Two  toxalbumins  of  vegetable  origin  have  been  found  to  produce  simi- 
lar lesions.  The  lesion  is  not  confined  to  the  liver,  but  involves  other 
organs. 

''In  the  liver  only  the  larger  areas  of  focal  necrosis  are  visible  to  the 
naked  eye.  The  appearance  of  these  larger  areas  is  fairly  characteris- 
tic, although  they  ma}^  be  mistaken  for  tubercle.  The  microscopic 
lesion,  when  well  marked,  consists  of  a  sharply  circumscribed  roundish 
area  of  necrosis,  in  which  the  cytoplasm  fails  to  stain,  and  there  is 
fragmentation  of  the  nuclei. 

"The  writer  found  this  lesion  of  focal  necrosis  following  measles 
in  4  out  of  14  consecutive  autopsies  on  measles  cases.  All  of  these 
were  very  carefully  examined.  In  2  of  the  4  cases  the  lesion  was  evi- 
dent on  gross  examination,  while  in  one  case  only  one  microscopic  area 
of  marked  necrosis  was  found.  So  far  as  the  author  knows,  this  lesion 
has  not  pre\dously  been  described  as  a  lesion  of  measles.  A  more 
complete  report  of  this  work  has  already  been  made.*] 

The  superficial  lymph  nodes  appear  somewhat  swollen,  but  not 
sufficiently  so  to  warrant  a  belief  in  their  direct  involvement  by  the 
measles  poison  circulating  in  the  blood.  It  is  much  more  probable 
that  the  lymph  stream,  somewhat  increased  in  volume,  which  drains 
the  inflamed  skin  is  responsible  for  their  enlargement.  The  nodes 
of  the  anterior  and  posterior  cervical  and  submaxillary  regions  are 
somewhat  differently  affected.  When  the  inflammation  of  the  nasal 
and  pharyngeal  mucous  membrane  is  severe,  the  lymph  nodes  into 
which  the  lymphatics  of  these  parts  empty  are  found  swollen  in  pro- 
portion to  the  severity  of  the  inflammation,  and  it  is  hardly  possible 
to  decide  whether  the  action  of  the  measles  poison  on  the  nodes  is 
direct  or  indirect.  The  same  may  be  said,  it  seems  to  me,  of  the 
tracheal,  mediastinal,  and  bronchial  lymphatic  system.  The  intense 
swelling  of  the  lymph  nodes  within  the  abdominal  cavity  in  very 
severe  measles  cases  (see  Case  9),  when  no  pathologic  changes  take 
place  in  the  mucous  membrane  of  the  digestive  organs,  must  assuredly, 
on  the  other  hand,  I  think,  be  directly  due  to  the  action  of  the  measles 
poison.  The  well-marked  enlargement  of  the  spleen  which  is  also 
observed  in  these  cases  goes  to  support  this  ^dew.  Unless  the  lymph 
nodes  are  the  seat  of  old  tubercular  (scrofulous)  degenerative  pro- 
cesses, the  swelling  usually  subsides  entirely.  Abscesses  may  occa- 
sionally form,  but  this  is  a  very  uncommon  sequel. 

*New  York  Medical  Record,  vol.  liv,  1898,  p.  135. 
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JOINTS  AND  BONES. 
The  swelling  of  the  joints  and  inflammatory  lesions  of  the  bones 
which  are  occasionally  reported  probably  stand,  for  the  most  part, 
only  in  distant  relation  to  the  measles  infection,  although  this  is  not 
necessarily  the  case.  The  possibihty  of  the  joints  *  now  and  then 
being  affected  as  in  scarlatina  must  be  admitted,  but  as  a  rule  the 
arthritis  is  dependent  on  an  antecedent  localized  tuberculosis.  The 
occurrence  of  septic  inflammatory  processes  is  also  on  record. 

THE  EXTERNAL  GENITAL  ORGANS. 

These  organs  are  occasionally  attacked  by  gangrene,  and  where 
female  patients  are  concerned,  by  noma.  Henoch  is  undoubtedly 
correct  in  stating  that  gangrenous  processes,  whatever  parts  of  the 
body  they  involve,  are  seen  only  in  wretchedly  nourished,  sickly 
children,  and  in  questioning  whether  measles  can  really  be  held 
responsible  for  their  development. 

Gangrene  was  formerly  much  more  often  observed  than  nowadays, 
a  change  which  Henoch  attributes  to  the  adoption  of  protective 
therapeutic  measures  in  place  of  the  energetic  antiphlogistic  procedures 
which  used  to  be  in  vogue.  I  would  suggest,  in  addition,  that  mer- 
curials, especially  calomel,  held  a  prominent  place  among  the  remedies 
of  the  antiphlogistic  method. 

THE  BLOOD  AND  THE  HEMORRHAGIC  DIATHESIS. 

Not  much  is  known  in  regard  to  the  changes  which  take  place  in 
the  blood  during  measles.  Apart  from  a  few  reports  of  blood  exam- 
inations in  individual  instances,  which  are  of  comparatively  small 
value,  our  present  information  chiefly  rests  on  a  series  of  observations 
made  on  18  cases  at  the  Children's  Chnic  in  Graz.f  As  the  Fleischl 
hemometer  was  used  in  these  tests,  only  relative  figures  were  obtained. 
Since  the  work  was  conducted  with  great  accuracy, — under  the 
guidance,  I  presume,  of  R.  v.  Jaksch, — it  gives  a  general  idea  of  the 
phenomena  in  question,  in  spite  of  the  unavoidable  shortcomings  of 
the  method  employed. 

The  following  points  were  noted  in  uncompHcated  cases:  The 
hemoglobin  was  diminished  after  the  temperature  fell  to  normal;  it 

*  See  article  by  Dr.  Kompe,  of  Grossalmerode,  "  Kniegelenksentziindung  als 
Complication  der  Masern,"  "  Jahrbuch  flir  Kinderheilkunde,"  vol.  xxix,  p.  420. 

t "  Hamoglobingehalt  des  Blutes  gesunder  und  kranker  Kinder,"  by  Dr.  J. 
Widowitz.     "  Jahrbuch  fiir  Kinderheilkunde,"  vol.  xxviii,  pp.  25  et  seq. 
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increased  during  the  last  week  of  convalescence,  in  many  cases 
reaching  the  figure  observed  in  the  stage  of  efflorescence. 

There  is  nothing  peculiar  to  measles  in  the  above;  according  to 
Widowitz,  the  same  changes  occur  in  scarlatina.  Complications  de- 
veloping in  the  course  of  measles  produce  very  marked  changes,  but 
it  is  unnecessary  to  pursue  the  subject  further  here. 

[There  are  differences  of  opinion  among  recent  \^Titers  on  the  blood 
in  measles,  possibly  because  most  of  the  observations  have  been  made 
upon  adults  and  in  the  stage  of  eruption,  at  least  of  fever.  A.  Renaud  * 
states  that  during  the  stage  of  incubation,  commencing  at  the  begin- 
ning of  this  period,  there  is  a  hyperleucocytosis  which  increases 
rapidly,  reaching  its  maximum  about  the  sixth  day  before  the  appear- 
ance of  the  eruption.  After  this  it  diminishes.  There  is  a  relative 
and  an  absolute  increase  in  the  number  of  the  polynuclear  cells  and 
an  absolute  increase,  but  relative  diminution,  in  the  number  of 
lymphocj^tes.  During  the  period  of  the  enanthem  there  is,  in  normal 
measles,  a  diminution  in  the  proportion  of  the  polynuclear  cells,  while 
in  cases  of  measles  which  are  or  are  to  be  complicated  with  other  dis- 
eases this  diminution  does  not  exist.  During  the  eruptive  period 
there  is  a  characteristic  hypoleucocytosis  due  to  the  diminution,  both 
absolute  and  relative,  of  the  potynuclear  cells ;  and  a  relative  but  not 
absolute  increase  of  lymphocytes.  The  hypoleucocytosis  generally 
reaches  its  maximum  on  the  second  day,  about  twenty-four  hours 
after  the  appearance  of  the  eruption.  The  number  of  leucocytes 
is  at  that  time  reduced  to  about  half,  and  the  diminution  is  almost 
entirely  in  the  polynuclear  cells.  From  this  time  on,  the  leucocytosis 
rises  again  to  the  normal,  ordinarily  from  the  first  to  the  fifth  day  of 
the  exanthem,  provided  there  are  no  complications.  If  there  are 
complications,  however,  the  total  number  of  leucocytes  increases 
again  at  once,  the  polynuclear  cells  also  increasing  absolutely  and 
relatively. 

During  the  post-eruptive  period,  if  there  are  complications,  there 
is  a  hyperleucocytosis  which  is  due  to  the  increase  in  the  number  of 
polynuclear  cells.  In  normal  measles  there  are  no  alterations  in  the 
erythrocytes. 

Renaud  believes  that  these  modifications  in  the  blood  are  of 
importance  for  both  diagnosis  and  prognosis  in  measles.  When  the 
so-called  prodromal  signs  of  measles  are  developed,  as  is  well  known, 
it  is  too   late  to  avoid  contagion.     The  most  important  point  as 

*  These  de  Lausanne,  "  Valeur  diagnostique  et  pronostique  de  la  leucoc)d;ose 
dans  la  rugeole,"  Paris,  1900;  and  Rev.  mens,  des  mal.  de  I'enfance,  1901,  xix,  229. 
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regards  diagnosis,  and  the  earliest,  is  the  hyperleiicocytosis  of  the  period 
of  incuhation.  As  already  noted,  this  hyperleucocytosis  begins  with 
the  infection  and  increases  rapidly,  reaching  its  maximum  eight  or 
nine  days  before  the  eruption — that  is,  four  or  five  days  before  the 
contagious  period.  This  is  its  value  in  prophylaxis,  but  especially 
in  cases  of  measles  breaking  out  in  school  or  hospital  and  in  large 
families.  Examination  of  the  blood  will,  he  considers,  show  whether 
the  children  are  or  are  not  in  the  stage  of  incubation  of  measles.  If 
the  leucocytosis  is  normal,  they  have  not  contracted  the  disease;  if  the 
number  of  leucocytes  is  increased  without  any  apparent  cause,  they 
have  contracted  it.  Hyperleucocytosis  of  the  incubation  stage 
of  measles  should  not  be  confounded  with  that  of  the  catarrhal 
stage  of  whooping-cough.  In  the  latter  the  increase  in  the  number 
of  leucocytes  consists  in  increase  in  lymphocytes.  The  diagnosis 
of  measles  in  the  catarrhal  and  eruptive  stages  will  be  assisted 
by  the  examination  of  the  blood — in  differential  diagnosis.  Drug- 
eruptions  are  never  accompanied  by  hyperleucocytosis,  but  sometimes 
by  an  increase  in  the  number  of  white  corpuscles.  Antitoxin  rashes 
are  accompanied  by  hyperleucocytosis.  In  scarlet  fever  there  is  hyper- 
leucocytosis with  an  increase  in  the  number  of  eosinophiles — the 
opposite  condition  to  that  found  in  the  eruptive  stage  of  measles.  As 
regards  prognosis  in  measles,  the  examination  of  the  blood  also  gives 
valuable  information.  In  the  hyperleucocytosis  of  the  period  of 
eruption  the  diminution  in  the  number  of  leucocytes  is  about  one-half ; 
in  measles  which  are  or  are  to  become  abnormal  this  diminution  may 
be  greater  or  less.  The  hyperleucocytosis  which  is  too  large  and, con- 
tinues too  long  is  of  bad  prognostic  import.  The  hypoleucocytosis 
which  is  slight  and  which  changes  rapidly  to  a  hyperleucocytosis 
indicates  a  complication  or  the  approach  of  a  complication.  A  con- 
junctivitis, however,  or  a  simple  bronchitis,  may  show  an  increase  in 
the  number  of  leucocytes. 

Cabot  *  states  that  ''in  mild  cases  the  blood  shows  no  changes  at 
all;  where  bronchitis,  conjunctivitis,  and  coryza  are  very  marked, 
fibrin  may  be  increased.  .  .  .  The  value  of  the  blood  examina- 
tion is  considerable  in  excluding  scarlet  fever,  diphtheria,  and  syphihtic 
roseola,  all  of  which  show  leucocytosis.  It  cannot,  apparently,  be 
^distinguished  by  the  blood  count  from  rotheln  (German  measles). 

"White  Cells. — There  is  no  leucocytosis,  often  a  leucopenia,  during 
the  eruptive  stage.  In  convalescence  the  lymphocytes,  and  especially 
the  large  mononuclear  forms,  are  increased." 

*  "  Clinical  Examination  of  the  Blood,"  1901. 
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Cabot  classifies  measles  and  rotheln  among  the  diseases  showing 
absence  of  leucocytosis. 

Ewing  *  summarizes  our  present  knowledge  of  the  blood  in  measles 
as  follows:  "The  red  cells  have  been  found  in  the  great  majoritj^  of 
cases  to  suffer  little  or  no  change,  but  a  loss  of  Hb  is  usually  demon- 
strable after  defervescence. 

"  In  adults,  uncomplicated  measles  never  causes  leucocytosis,  but 
is  characterized  rather  by  hypoleucocytosis,  reaching  in  one  of  Rieder's 
cases  2700  cells.  From  4000  to  6000  cells  are  commonly  seen.  This 
fact  was  first  noted  by  Pee,  and  has  been  confirmed  by  Pick,  Rieder, 
Rille,  Felsenthal,  and  others. 

' '  Normal  or  slightly  reduced  numbers  of  white  cells  are  found  at 
the  onset  of  the  disease.  At  the  height  of  the  exanthem  they  are 
usually  at  their  lowest  figure  (Pee,  Turk),  and  return  to  the  normal 
within  a  few  days  or  a  week  after  defervescence.  When  the  bronchitis 
is  severe,  there  may  be  a  moderate  leucocytosis,  Hayem  finding  10,000 
to  14,000  cells  in  such  cases  occurring  in  children.  Rieder  observed 
slight  leucocytosis  in  a  case  complicated  by  catarrhal  pneumonia. 
Cabot  observed  9000  cells  in  two  cases,  one  hemorrhagic.  The  writer 
found  no  leucocytosis  in  three  cases  occurring  in  malarious  subjects. 
The  malarial  parasites  reappeared  with  the  chills  during  convales- 
cence. 

"The  proportions  of  the  various  leucocytes  show  no  distinctly 
abnormal  variation.  Turk  found  a  rather  high  percentage  of  poly- 
nuclear  cells  during  the  fever,  with  diminution  of  small  lymphocytes. 
Pee,  Klein,  and  Turk  noted  an  excess  of  large  mononuclear  cells. 
The  eosins  are  usually  in  low  normal  proportions  during  the  early 
febrile  period,  but  tend  to  diminish  as  the  eruption  declines;  yet  Turk 
found  nearly  5%  during  the  second  week  of  the  disease. 

"Bacteriologic  examination  of  the  blood  was  negative  in  ten 
cases  examined  by  Barbier.  Weber  claims  to  have  found  in  the 
blood  of  measles  a  protozoon  which  he  has  also  seen  in  variola. 

"Applications  in  Diagnosis. — ^Typical  cases  of  measles  and  of  scar- 
let fever  may  sometimes  be  distinguished  from  each  other  in  their  early 
stages  by  examination  of  the  blood.  Yet,  as  Turk  says,  the  blood 
in  measles  strongly  resembles  that  of  a  mild  scarlet  fever,  as  both 
show  a  nearly  normal  number  of  leucocytes  and  normal  proportions 
of  eosins.  Yet  equally  severe  constitutional  disturbance  should  give 
on  the  second  or  third  day  leucocytosis  if  scarlatinal;  normal  or 
diminished  leucocytes  if  for  measles." 

*  "  Clinical  Pathology  of  the  Blood,"  1901. 
22 
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In  German  measles  there  was  no  leucocytosis  in  two  cases  men- 
tioned b}'  Cabot.] 

I  will  also  pass  briefly  over  the  phenomena  which,  although  their 
nature  is  not  yet  clear,  are  grouped  together  under  the  name  of 
hemorrhagic  diathesis.  They  are  only  rarely  met  with  in  measles, 
a  fact  which  is  only  in  part  explained  by  the  rarity  of  severe  toxemia 
in  this  disease.  Neither  do  they  often  develop  as  a  sequel  to  measles. 
Occasional  cases  are  seen  by  all  practitioners  of  wide  experience,  but 
there  is  no  question  of  any  close  relation  between  measles  and  the 
hemorrhagic  phenomena. 

Scorbutus,   as  a  disease   entity,   appears  as  a  compHcation  of 

measles  just  as  often  or  as  seldom  as  the  local  endemic  conditions 

pro\'ide  for. 

ORGANS  OF  SENSE. 

The  eyes  and  ears  are  exposed  to  inflammation  during  an  attack 
of  measles.  Conjunctivitis  is  a  regular  feature  of  the  disease,  and  the 
inflammation  of  the  mucous  membrane  of  the  nose  and  pharynx 
extends  along  the  Eustachian  tube  and  may  finally  reach  the  middle 
ear.  For  practical  purposes  it  matters  httle  whether  the  inflamma- 
tion thus  induced  be  the  direct  result  of  the  measles  poison  or  whether 
other  infectious  agents  are  responsible.  Although  it  usually  displays 
a  more  or  less  benign  character  unless  the  patient  be  the  subject  of 
scrofula  or  tuberculosis,  the  condition  calls  for  careful  treatment. 
Let  us  take  up  the  separate  points  involved. 

The  Eyes. — It  is  extremely  important  that  the  most  careful  atten- 
tion should  be  paid  to  the  eyes  in  severe  attacks  of  measles,  whether 
their  severity  be  due  to  the  virulence  of  the  infection  itself,  or  develop 
later  as  a  result  of  bronchopneumonia.  In  such  cases,  as  in  all  acute 
diseases  accompanied  by  diminished  cerebral  activity,  the  eyelids 
fail  to  close  as  quickly  and  tightly  as  they  should,  and  the  lacrimal 
secretion  is  insufficient.  Foreign  bodies  are  apt  to  enter  and  remain 
in  the  ej^es,  causing  an  inflammation  which  may  develop  into  a 
panophthalmitis  and  finally  lead  to  destruction  of  the  eyeball.  These 
comphcations  can  be  avoided  by  proper  and  timely  care. 

Eversbusch  *  states  that  the  following  eye  affections  occur  during 
and  subsequent  to  measles : 

Blepharospasm,  in  consequence  of  a  highly  developed  photophobia. 
This  may  give  rise  to  subsequent  short-sightedness. 

*  "  Behandlung  der  bei  Infectionskrankheiten  vorkommenden  Erkrankungen  des 
Sehorgans,"  "  Handbuch  der  speciellen  Therapie  innerer  Krankheiten,"  edited  by 
Pentzoldt  and  Stintzing.     Jena,  G.  Fischer,  1894,  vol.  i,  pp.  605  et  seq. 
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Inflammation  of  the  lacrimal  gland. 

Hyperemia  of  the  conjunctiva  and  catarrhal  conjunctivitis.  This 
lesion  is  characteristic  of  the  measles  infection,  but  not  infrequently 
persists  after  the  latter  has  subsided,  and  takes  on  a  severe  form. 

Necrosis  of  the  cornea  and  central  purulent  infiltration.  These 
lesions  are  ascribed  to  poor  circulation  and  bacterial  embolism,  or  to 
the  implantation  of  bacteria  from  without  on  the  cornea,  which 
in  its  reduced  state  of  nutrition  offers  a  favorable  site  for  their 
growth. 

Marginal  ulcers  of  the  cornea. 

Weakness  of  accommodation;  paralysis  or  spasm  of  the  ocular 
muscles. 

Affections  of  the  optic  nerve,  taking  the  form  of  amblyopia  or 
amaurosis;  atrophy  of  the  nerve  may  develop  later. 

I  have  here  omitted  the  affections  belonging  to  some  other  disease 
process  running  its  course  simultaneously  with  measles,  such  as 
tuberculosis,  diphtheria,  sepsis,  uremia,  etc. 

The  Ears. — The  forms  of  inflammation  to  which  the  ears  are  sub- 
ject are  much  fewer  in  number.  The  following  are  met  with,  according 
to  Burkner  * : 

Acute  catarrh  of  the  middle  ear.  This  is  the  form  most  commonly 
observed ;  it  is  seen  in  a  large  percentage  of  cases  in  some  epidemics, 
sometimes  developing  early  in  the  disease,  but  usually  not  until  the 
stage  of  desquamation. 

Severe  purulent  otitis  media.  This  is  not  at  all  a  rare  complica^ 
tion. 

The  author  also  states  that ''  an  invasion  of  the  labyrinth  by  cocci, 
causing  necrosis,  has  been  repeatedly  demonstrated  of  late.  The 
lesion  results  in  a  very  serious  loss  of  functional  power." 

This  fairl}^  well  completes  the  list  of  ear  affections  which  stand  in 
more  or  less  close  relation  to  measles.  It  must  be  added  that  measles 
confers  no  immunity  against  any  other  disease,  whether  of  infectious 
origin  or  not;  chance  may  therefore  bring  about  any  conceivable 
combination.  The  term  "secondary"  was  formerly  applied  to 
measles  when  it  developed  during  the  course  of  some  other  disease. 
Such  a  distinction  seems  to  me  uncalled  for.  The  question  which 
presents  itself  to  the  physician,  whatever  other  disease  be  present,  is. 
How  will  the  course  of  the  case  be  affected  by  this  special  combination 
of  different  processes?    The  answer  varies  in  every  instance,  and 

*  "  Behandlung  der  bei  Infectionskrankheiten  vorkommenden  Ohraffectionen." 
Loc.  cit.,  p.  581. 
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depends  on  the  personal  equation  of  the  patient  no  less  than  on  the 
physical  diagnosis. 

Occasionally  a  whole  group  of  cases  of  some  other  infectious  disease, 
which  happens  to  he  endemic  or  epidemic  in  that  locality,  is  observed  to 
develop  in  close  sequence  with  measles.  Does  this  argue  a  relation  of 
cause  and  effect  between  measles  and  the  other  disease,  in  the  sense  that 
the  measles  poison  predisposes  to  the  latter?  It  will  be  difficult  to 
decide  this  question  positively.  The  effect  on  all  the  mucous  mem- 
branes involved  in  measles  being  to  reduce  their  power  of  resistance, 
it  becomes  easier  for  other  pathogenic  bacteria  to  implant  themselves 
on  or  to  penetrate  the  same;  the  development  of  a  new  infectious 
process  consecutively  to  measles  is  therefore  not  hard  to  understand. 
It  is  not  only  possible,  but  probable,  that  this  explanation  is  correct, 
but  the  great  number  of  cases  of  measles  which  occur  during  an 
epidemic  of  any  considerable  size  makes  it  impossible  to  present 
statistical  proofs  capable  of  bearing  critical  analj^sis. 

The  infectious  processes  which  supposably  develop  as  a  result  of 
the  "predisposing  influence"  of  measles  chiefly  involve  the  intestines, 
such  as  dysentery  and  cholera.  Croupous  pneumonia,  however,  also 
belongs  to  this  group.* 

Let  us  consider  the  effects  of  measles  from  the  opposite  point  of 
view.  Thomas  saj^s  t :  ''When  measles  develops  during  the  progress 
of  an  affection  to  which  it  does  not  usually  give  rise,  it  sometimes 
exerts  a  favorable  influence  on  the  course  of  the  latter."  He  bases 
this  statement  on  the  experience  of  a  considerable  number  of  physi- 
cians of  repute,  and  there  is  undoubtedl}'-  some  truth  in  it.  The  two 
classes  of  lesions  here  referred  to  should,  however,  be  considered 
separately. 

First,  chronic  skin  diseases,  which  are  stated  to  disappear  after 
an  attack  of  measles,  even  in  case  of  adults.  This  may  well  be,  since 
measles  causes  a  temporary  change  in  the  conditions  of  nutrition 
in  the  skin,  which  may  supply  the  stimulus  necessary  for  overcoming 
the  existing  disorders. 

Secondly,  in  respect  to  an  improvement  in  the  general  bodily 
nutrition  and  curative  effects  of  measles  on  local  affections  of  long^ 
standing  (of  the  bones,  joints,  etc.).  CHnical  experience  has  un- 
doubtedly shown  such  cures  to  occur  as  the  result  of  acute  infectious 
processes  in  general,  a  phenomenon  which  is  probably  to  be  explained 
as  follows :  Every  active  disturbance  of  the  ordinary  routine  process. 

*  As  during  the  epidemic  at  Grief swald,  v.  Ziemssen-Krabler,  loc.  cit.,  p.  234. 
t  See  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  p.  113. 
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of  metabolism  clears  out  old  decayed  tissue,  making  room  for  newly 
formed  cells  developing  from  nuclei  which  have  escaped  destruction. 
It  is  truly  an  example  of  the  "  survival  of  the  fittest." 

Cases  showing  the  favorable  influence  of  measles  in  causing  the 
subsidence  of  various  forms  of  nervous  disorders  are  also  on  record. 
I  fail,  however,  to  see  the  possibility  of  any  connection,  as  alleged, 
between  measles  and  the  disappearance  of  round-worms,  or  the  cure 
of  a  gonorrhea. 


DIAGNOSIS. 

It  is,  of  course,  easy  to  make  a  diagnosis  of  measles  when  the 
disease  is  epidemic,  but  quite  a  different  matter  where  sporadic  cases 
are  concerned,  particularly  when  the  symptoms  are  not  well  marked. 
Under  such  circumstances  even  a  physician  of  wide  experience  may 
be  forced  to  reserve  his  opinion  for  a  time. 

[Meunier's  Sign.* — ''There  exists  during  the  phase  called  incuba- 
tion of  measles  a  phenomenon  which  we  have  constantly  observed  and 
which  consists  in  a  marked  lowering  of  body-weight  independent  of 
every  kind  of  morbid  troubles — digestive,  secretory,  or  other." 

That  diminution  of  weight,  or  pre-measles  fall,  is  all  the  more  strik- 
ing as  it  contrasts  in  the  child  with  the  ascending  curve  of  physiologic 
growth.  It  begins  about  the  fourth  or  fifth  day  after  contagion — 
that  is  to  say,  five  or  six  days  before  the  appearance  of  the  first 
catarrhal  or  febrile  symptoms,  eight  or  ten  days  before  eruption.  It 
lasts  several  days,  more  often  even  to  the  beginning  of  invasion.  Its 
intensity  varies  with  the  case,  but  seems  independent  of  the  age  of  the 
subject  and  of  the  severity  of  the  later  measles.  The  loss  of  weight  is 
about  300  grams  (10  ounces),  or  50  grams  (1^  ounces)  a  day  in  a  child 
of  one  to  four  years.  It  may  reach  700  grams  (22  oimces)  and 
has  not  been  observed  less  than  90  grams  (3  ounces).] 

It  is  a  mistake  to  attach  too  much  weight  to  the  appearance  of  the 
skin  eruption,  and  to  regard  it  as  a  conclusive  pathognomonic  indica- 
tion. In  measles,  as  in  all  other  diseases,  the  diagnosis  should  be 
based  on  the  manifestations  of  the  disease  in  their  entirety.  If  the 
essential  characteristic  features  are  present, — the  catarrhal  inflamma- 
tion of  the  mucous  membranes  and  the  accompanying  enanthema, 
the  skin  eruption,  developing  somewhat  later,  and  the  fever, — the 
diagnosis  is  assured.  I  have  already  discussed  the  details  of  the 
symptomatology  so  thoroughly  as  to  make  it  unnecessary  to  review 
them  now. 

[For  a  discussion  of  the  conditions  of  the  blood  in  measles  and 
in  other  diseases  with  which  it  may  be  confounded,  see  the  immedi- 
ately preceding  pages.] 

*  "  Sur  un  symptome  nouveau  de  la  periode  precontagieuse  de  la  rougeole  et  sur 
sa  valeur  prophylactique."  M.  le  Dr.  Henri  Meunier,  Gaz.  Hebd.  de  Med.  et  de 
Chirurg.,  n.  s.  Tome  iii,  No.  89,  1057,  1898. 
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The  question  of  differential  diagnosis,  however,  calls  for  special 
consideration.  The  following  diseases  must  be  thought  of  in  this 
connection : 

1.  Rotheln  ;  Roseola. — An  error  in  diagnosis  between  this  disease 
and  measles  may  easily  arise,  as  is  admitted  by  all  who  look  upon  the 
former  as  an  independent  infection.  The  main  distinction  lies  in  the 
comparative  mildness  of  the  general  and  local  symptoms  of  rotheln,  as 
in  all  other  respects  the  two  diseases  are,  or  at  least  may  be,  similar. 
This  being  the  case,  it  is  naturally  impossible  in  a  given  sporadic  case 
to  decide  between  them  on  the  ground  of  symptoms.  The  proba- 
bilities point  to  rotheln,  if  a  wide-spread  epidemic  happens  to  prevail  at 
the  time,  attacking  large  numbers  of  those  who  have  previously  had 
measles,  and  if,  in  the  case  in  question,  the  patient  is  known  to 
have  already  had  the  latter  disease.  For  a  fuller  discussion  of  this 
point  I  would  refer  the  reader  to  the  section  on  " Rotheln." 

2.  Scarlatina. — ^The  chief  differential  points  here  are:  The  sudden 
stormy  onset  of  scarlatina  after  a  short  prodromal  period,  or  without 
any  appreciable  prodromal  symptoms  whatever ;  the  high  fever  which 
accompanies  it  from  the  beginning ;  the  angina ;  and  the  enlargement 
of  the  glands,  not  only  of  the  cervical  region,  but  also  in  other  parts 
of  the  body,  notably  in  the  groin. 

The  scarlatinal  rash  is  first  seen  below  the  clavicles,  the  face  being 
only  attacked  later;  the  region  about  the  mouth  remains  compara- 
tively unaffected,  and  presents  a  strikingly  white  appearance  in 
contrast  to  the  rest  of  the  face,  which  is  highly  injected.  The  rash 
spreads  over  the  whole  bod}^,  leaving  no  free  intervals  of  skin  such  as 
are  seen  in  measles.  In  measles,  when  the  finger  is  lightly  passed 
over  the  skin,  the  surface  of  the  latter  feels  slightly  uneven,  the 
sensation  being  due  to  the  prominence  of  the  individual  spots  of 
eruption;  in  scarlatina  the  skin  is  evenly  swollen,  and  this  sign  is 
therefore  absent.  If  the  scarlatinal  rash  is  of  recent  development, 
the  skin,  when  firmly  stretched,  takes  on  a  general  yellowish  hue, 
whereas  in  measles  this  change  of  color  is  seen  only  over  the  spots  of 
eruption  and  is  only  faintly  marked. 

The  "strawberry  tongue"  observed  in  scarlatina  patients  has, 
when  fully  developed,  a  very  characteristic  appearance,  such  as  it  is 
difficult  to  imagine  could  be  duplicated  in  measles.  But  the  tongue 
in  measles  may  closely  resemble  it  in  the  beginning,  when  the  red  and 
swollen  papillae  rise  up  above  the  yellowish-gray  level  of  the  surround- 
ing epithelial  layer. 

When  we  further  consider  that  the  catarrhal  inflammation  char- 


344  MEASLES. 

acterizing  measles  is  absent  in  scarlatina,  a  confusion  of  the  two 
diseases  would  certainly  seem  almost  out  of  the  question.  And  yet 
such  a  confusion  is  quite  possible,  the  more  so,  the  earlier  the  case  is 
seen.  Other  symptoms  help  to  furnish  a  clue  later  on, — I  refer 
chiefly  to  the  course  of  the  fever  and  the  form  of  desquamation, — 
but  I  must  admit  that  I  belong  among  those  who,  as  Fiirbringer  and 
V.  Leube  have  lately  done,  openly  confess  that  a  positive  differential 
diagnosis  of  scarlatina  and  measles  may  present  insuperable  obstacles. 
The  physician  whose  sense  of  smell  equals  that  of  Heim  may  perhaps 
form  an  exception.  Heim  himself  says,  by  the  way,*  that  he  knows 
of  no  absolutely  rehable  sign  which  can  always  be  depended  upon 
except  the  odor.  The  odor  perceptible  in  scarlet  fever,  according  to 
him,  is  somewhat  similar  to  that  of  carnivorous  wild  animals  when 
kept  in  cages,  whereas  in  the  early  part  of  measles  (up  to  the  seventh 
day)  there  is  a  sweetish  odor,  such  as  attaches  to  freshl}^  pulled  goose 
feathers.  Later  a  sour  odor  takes  its  place,  but  Heim  seems  to  lay 
less  stress  on  this.  I  do  not  in  the  least  doubt  the  existence  of  such 
a  keen  sense  of  smell,  and  en^^y  everj^  physician  who  possesses  it. 
One  of  my  friends  was  thus  gifted,  and  it  enabled  him,  for  instance, 
to  recognize  typhoid  fever  at  an  early  stage. 

3.  Smallpox. — An  error  in  diagnosis  is  possible  at  an  early  stage  of 
the  disease.  Like  measles,  the  eruption  of  smallpox  first  appears  on 
the  face  in  the  form  of  circumscribed,  light  red  prominences  in  the 
skin,  only  later  developing  into  papules  and  finally  into  pustules.  Too 
much  stress  should  not  be  laid  on  the  fact  that  in  measles  the  spots 
are  usually  somewhat  larger  (Curschmann  f)- 

The  same  mucous  membranes  which  are  involved  during  the  initial 
stage  of  measles  sometimes  become  inflamed  during  the  corresponding 
period  of  smallpox,  as  manifested  by  the  symptoms  of  conjunctivitis, 
coryza,  angina,  and  bronchitis,  and  may  even  exhibit  a  red  macular 
eruption.  Similarly,  the  inflammation  may  involve  the  larynx,  in 
which  case  hoarseness  and  the  characteristic  cough  will  also  be  added. 

The  conditions  would  thus  seem  very  favorable  for  a  mistake  in 
diagnosis  as  far  as  local  symptoms  are  concerned.  But  it  is  otherwise 
in  respect  to  general  symptoms.  First  of  all,  it  is  important  to 
remember  that  a  smallpox  patient  feels  much  sicker  than  one  suffering 
from  measles ;  there  is  a  greater  sense  of  lassitude  and  weakness,  and 
the  headache  is  much  more  severe.  The  onset  of  smallpox,  too,  is 
accompanied,  as  a  rule,  by  one  or  more  chills,  which  drive  the  tem- 

*Loc.  cit.,  p.  74. 

t  See  V.  Ziemssen's  "  Handbuch/'  vol.  11,  2,  p.  443  of  2d  ed. 
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perature  higher  and  with  greater  rapidity  than  is  usually  the  case  in 
measles.  These  toxic  s3'mptoms  may,  however,  be  manifested  also 
in  severe  attacks  of  measles.  The  course  of  the  fever  is  of  greater 
importance.  In  measles  it  rises  at  the  time  the  eruption  breaks  out, 
and  remains  high  while  this  is  spreading;  in  smallpox  it  begins  to 
fall  from  the  moment  the  eruption  appears,  though  not  always  to 
normal,  it  is  true.  Curschmann  is  doubtless  right  in  laying  great 
emphasis  on  this  point.  Another  valuable  sign  is  the  lumbar  pain 
pecuhar  to  smallpox.  All  doubt  vanishes  with  the  further  develop- 
ment of  the  smallpox  eruption,  but  it  is  of  the  greatest  importance 
to  make  a  positive  cUagnosis  at  the  earliest  possible  moment. 

[Blood  examination  show^s  no  leucocytosis  in  the  early  stage,  in 
which  diagnosis  is  to  be  made.  In  the  suppurative  stage  leucocytosis 
is  present  (E^^dng).] 

4.  Typhus  Fever  (Spotted  Fever). — According  to  those  who  are 
famihar  with  both  cUseases,  it  is  possible  to  confuse  the  two.  An 
error  is  favored  by  the  fact  that  a  catarrhal  inflammation  of  the  nasal, 
buccal,  laryngeal,  and  bronchial  mucous  membranes,  as  well  as  of  the 
conjunctiva,  precedes  the  outbreak  of  the  typhus  rash  by  several 
days.  It  is  true  that  the  general  symptoms  are  much  more  intense 
during  this  period  than  in  measles,  but  it  must  be  remembered  that 
this  is  an  uncertain  sign.  The  onset  is  more  sudden  than  in  measles, 
the  temperature  rises  higher  at  once,  the  spleen  becomes  much  en- 
larged, but  these  points  do  not  necessarily  furnish  a  positive  indication 
in  a  given  case.  Another  distinction  to  be  noted  is  the  beha\dor  of  the 
eruption  toward  the  face,  w^hich,  when  it  breaks  out,  on  about  the 
third  day,  at  first  taking  the  form  of  a  roseola,  it  leaves  entirely  or  in 
great  part  unaffected.  Still  more  emphasis  may  be  laid  on  the 
hemorrhagic  exudation  which  takes  place  in  the  separate  macules 
two  or  three  days  after  their  appearance,  transforming  them  into 
petechise.  This  would  to  my  mind  seem  a  definite  differential  point, 
as  by  this  time  a  careful  observer  ought  surely  to  be  able  to  exclude 
hemorrhagic  measles.  I  cannot  speak  from  personal  experience, 
however,  as  I  have  never  seen  a  case  of  typhus  fever. 

5.  Septic  Infections. — ^The  pus-forming  cocci  have  the  power  of 
causing  a  rash  which  very  closely  simulates  that  of  measles,  in  the 
same  way  that  a  septic  rash  may  on  occasion  resemble  any  of  the 
various  forms  of  eruption.  The  phj^sician  who  is  not  familiar  with 
the  sj^mptoms  of  septic  infection  of  unknown  origin  may  thus  well  be 
misled  in  his  diagnosis.  The  following  is  a  case  out  of  my  own 
practice : 
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Case  26. — Louise  H.,  ten  years  of  age,  was  taken  ill  on  November  7, 
1894,  with  diarrhea,  abdominal  pain,  dysphagia,  and  pains  in  the  right 
side  and  left  arm.  These  symptoms,  for  the  most  part,  subsided  during 
the  next  two  days,  and  when  I  first  saw  the  patient,  on  November  9th, 
only  the  high  fever  and  quite  a  well-marked  angina  were  noted.  By  the 
12th  all  the  symptoms  had  disappeared  except  the  fever,  which  still  re- 
mained high.     On  this  date  the  face  appeared  somewhat  cyanosed  and 
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Fig.  57. — 1,  Outbreak  of  the  measles-like  rash;  also  first  signs  of  pulmonary  consolidation  ;  2,  de- 
velopment of  the  erysipelatous  rash  on  face  ;  3,  desquamation  completed.  Pulse  and  respiration  noted 
only  once  daily,  in  the  morning;  the  temperature  record  dates  from  second  day  of  disease. 


slightly  swollen,  and  a  rash  broke  out  over  the  entire  body,  with  the  ex- 
ception of  the  face.  It  consisted  of  red  spots,  the  largest  the  size  of  a 
lentil,  distinctly  raised  above  the  surrounding  surface;  it  became  con- 
fluent in  some  places,  but,  on  the  whole,  remained  circumscribed.  It 
resembled  the  rash  of  measles.  The  redness  disappeared  entirely  when 
the  skin  was  put  on  the  stretch.  There  was  no  itching  and  no  pain.  In 
the  upper  portion  of  the  right  lung  early  signs  of  consolidation  were  de- 
tectedj  but  there  was  no  general  bronchial  catarrh.     The  spleen  was 
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enlarged;  it  measured  7  to  7.5  cm.  (2.75  to  3  in.).  The  patient  again 
complained  of  pain  in  the  limbs  and  sensitiveness  to  pressure. 

On  the  13th  the  rash  was  still  in  evidence,  but  disappeared  except  for 
a  faint  yellowish-brown  discoloration  at  the  site  of  the  spots  when  the  skin 
was  put  on  the  stretch.  The  pain  in  the  limbs  was  more  severe;  sensi- 
tiveness to  pressure  was  manifested  in  both  humeri,  in  the  bones  of  both 
forearms,  in  the  right  tibia,  and  in  the  left  ankle,  which  appeared  swollen. 
The  consolidation  of  the  lung  was  more  distinct,  the  area  of  cardiac  dulness 
was  somewhat  increased,  and  the  heart  sounds  were  less  clear. 

On  the  14th  desquamation  of  the  fine-scaled  variety  began  on  the 
body  and  legs.  The  lower  third  of  the  left  femur  also  was  sensitive  to 
pressure  on  this  day.  The  consolidation  of  the  right  lung  now  included 
its  whole  posterior  surface,  but  was  most  marked  at  the  apex.  The  rales 
were  everywhere  somewhat  louder.  At  midday  the  skin  on  the  upper 
part  of  both  cheeks  and  over  the  bridge  of  the  nose  was  observed  to  be  red 
and  swollen,  the  inflammation  extending  into  the  surrounding  skin  in  the 
shape  of  sharply  notched  prolongations.  In  appearance  this  reddened 
area  stood  midwa}^  between  erysipelas  and  phlegmonous  inflammation. 

By  the  15th  all  sensitiveness  to  pressure  had  subsided,  except  over  a 
small  portion  of  the  left  astragalus.  The  skin  was  still  scaling  in  circum- 
scribed spots,  and  the  superficial  inflammation  of  the  face  was  subsiding. 

As  to  the  further  course  of  the  case,  it  suffices  to  say  that  the  patient 
suffered  from  severe  headache  and  was  slightly  delirious  during  the  night 
of  the  17th  to  18th.  The  temperature  fell  to  normal  on  the  19th,  and  was 
afterward  at  times  subnormal  (it  was  taken  three  times  a  day  up  to  the  5th 
of  December).     By  the  26th  all  the  local  symptoms  had  disappeared. 

In  this  instance  the  resemblance  to  the  measles  rash  was  as  striking 
as  I  have  ever  seen  it.  Due  consideration  of  the  other  symptoms, 
however,  could  leave  no  doubt  as  to  the  real  nature  of  the  sickness. 
I  attach  no  less  diagnostic  significance  to  the  pains  in  the  bones  and 
the  peculiar  pulmonary  involvement  than  to  the  course  of  the  fever 
and  the  behavior  of  pulse  and  respiration.  If  such  a  case  were  under 
observation  only  for  that  part  of  its  course  connected  with  the  develop- 
ment of  the  eruption,  the  only  point  which  would  make  the  attending 
physician  hesitate  in  making  a  diagnosis  of  measles  might  very 
probably  be  the  absence  of  catarrhal  symptoms — of  the  conjunctivitis, 
coryza,  and  bronchitis  which  he  would  expect  to  find.  Nor  would  it 
have  helped  him  much  to  note  the  temperature  a  few  times  only,  and 
the  real  condition  might  have  been  overlooked,  in  spite  of  the  patient's 
complaints  of  indefinite  ''pains  in  the  limbs,"  since  such  pains  are 
apt  to  be  taken  very  lightly,  and  to  be  set  down  to  "rheumatism" 
without  careful  investigation. 

6.  Von  Leube  is  perfectly  right  in  stating  that  "since  the  eruption 
in  measles  represents  one  form  of  roseola,  it  is  natural  that  roseolas  of 
all  kinds  should  be  mistaken  for  it,  especially  when  the  patient  is  seen 
for  the  first  time  in  the  eruptive  stage  of  the  disease."  * 

*  Loc.  cit.,  p.  361. 
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Attention  has  over  and  over  again  been  called  to  the  fact  that  it  is 
impossible  to  make  a  diagnosis  of  measles  on  the  appearance  of  the 
eruption  alone.  The  most  frequent  sources  of  error  are  probably 
the  various  drug  eruptions,  developing  in  connection  with  a  general 
disorder  accompanied  by  well-marked  catarrhal  inflammation.  Of 
the  disorders  in  question,  influenza  presents  the  most  striking  example. 
I  saw  a  case  of  this  kind  only  a  few  weeks  ago,  in  which  the  rash 
disappeared  within  one  day  after  discontinuing  the  use  of  spirits  of 
turpentine.  It  had  looked  very  much  like  a  measles  rash  when 
examined  over  a  limited  field.  In  addition  to  the  drugs  which, 
pharmacologically  speaking,  are  classed  as  ethereal  oils,  it  is  chiefly 
the  group  of  modern  antipyretics,  and  antipyrin  itself  in  particular, 
which  are  responsible  for  errors  in  this  direction.  If  any  of  these 
drugs  have  been  employed  in  a  case  presenting  diagnostic  difficulties, 
its  use  should  be  discontinued  until  the  point  can  be  decided.  lodin 
is  another  medicine  causing  a  suspicious  rash,  especially  since  con- 
junctivitis and  coryza  are  then  present  in  addition. 

Gerhardt  *  lays  emphasis  on  the  following  fact:  "The  roseola  of 
syphilis  simulates  the  measles  rash  more  closely  than  any  other  form 
of  roseola,  the  resemblance  being  especially  marked  when  prodromal 
fever  is  present." 

Taking  all  the  possible  difficulties  referred  to  into  consideration, 
we  have  to  admit  that,  except  during  an  epidemic,  the  diagnosis  of 
measles  is  by  no  means  a  simple  matter. 

[Koplik's  Spots. — ^The  present-day  experiences  in  American  prac- 
tice justify  the  following  conclusions: 

1.  Measles  cases  regularly  show  buccal  "spots,"  usually  early 
enough  to  be  of  corroborative  diagnostic  value  (91%  approximately). 

2.  Typical  "Koplik  spots"  are  seen  in  measles  only. 

3.  The  presence  of  buccal  "spots"  without  other  symptoms  of 
measles  cannot  be  considered  a  guarantee  of  immunity  against  the 
infection  of  measles. 

4.  The  average  time  of  appearance  of  buccal  "spots"  before  the 
general  exanthem  is  one  to  three  days.  A  few  cases  have  been 
reported  as  early  as  the  fifth  day. 

5.  Buccal  "spots"  lead  to  an  early  diagnosis,  but  unfortunately 
the  diagnosis  is,  even  then,  not  early  enough  to  antedate  infection  in 
this  extremely  contagious  disease.  It  does  not  suffice  to  prevent 
the  spread  of  measles  in  the  schools,  hospital  wards,  and  asylums. 

6.  Buccal  "spots"  serve  in  differentiating  measles  from:    (a) 

*  "Lehrbuch  der  Kinderkrankheiten,"  p.  65. 
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Scarlet  fever,  in  which  the  buccal  mucous  membrane  is  of  normal  color, 
(b)  Simple  aphthse,  which  do  not  show  such  bright  red  spots  and  the 
bluish-white  specks  characteristic  of  measles  ''spots."  (c)  Rotheln. 
A  pronounced  case  of  German  measles  is  often  extremely  difficult  to 
differentiate  from  measles.  The  buccal  ''spots''  here  serve  a  useful 
purpose.  In  measles  approximately  91%  show  buccal  "spots. "  In 
rotheln  the  mucous  membrane  is  normally  pale  pink.  Rotheln  as 
observed  in  the  United  States  is  reported  to  be  regularly  without 
buccal "  spots. "  (d)  Antitoxin  rashes,  erythema  multiforme,  common 
cold,  influenza,  etc. 

Dr.  R.  G.  Freeman  at  the  New  York  Foundling  Hospital  has 
observed  a  few  cases  in  which  typical  "spots"  were  present  and  yet 
no  symptoms  of  measles  followed.  One  would  not  feel  justified  in 
the  present  collected  experience  in  considering  such  cases  immune 
and  exposing  them  to  infection. 

Dr.  Rotch,  of  Boston,  justly  summarizes  as  to  the  present  estimate 
of  the  value  of  this  sign  as  follows:  "The  presence  of  Koplik's  spots 
helps  in  a  large  majority  of  cases.  The  consensus  of  medical  opinion 
seems  to  be  that,  while  their  absence  does  not  exclude  measles,  their 
presence  is  pathognomonic  of  measles."] 
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The  serious  import  which  attaches  to  measles  as  an  epidemic 
disease  has  alread}^  been  discussed  (see  page  255).  As  a  rule,  it  does 
not  rank  as  a  malignant  disease,  for  the  reason  that  it  chiefly  attacks 
young  children  and  breaks  out  so  often  as  to  preclude  very  large 
numbers  from  being  attacked  at  any  one  time.  The  disease  assumes 
a  different  aspect,  however,  under  certain  conditions,  such  as  existed, 
for  instance,  on  the  Faroe  Islands  or  in  Iceland.  Then  it  becomes  a 
sweeping  pestilence,  with  all  its  attendant  horrors.  The  details  of 
the  epidemics  just  referred  to  have  already  been  given. 

The  prognosis  of  measles,  as  of  diseases  in  general,  rests  in  large 
part  on  two  factors:  viz.,  on  the  severity  of  the  special  epidemic  in 
progress  and  the  power  of  resistance  displayed  by  the  affected  indi- 
vidual. 

[I  have  discussed  this  point  in  an  article  on  "  A  Recent  Epidemic 
of  Measles  in  the  New  York  FoundHng  Hospital :  Its  Relation  to 
Immunization  mth  Diphtheria  Antitoxin."*  It  is  to  be  noted  that 
this  is  a  most  favorable  report.  The  season  of  the  year  was  October 
and  November.  The  temperature  during  these  two  months  was  mostly 
uniform  and  mild,  allowing  efficient  ventilation.  The  children  had 
had  a  summer  of  abundant  recreation  in  the  open  air,  and  were  in  a 
good  state  of  physical  health. 

March  and  April  would  offer  a  contrast  both  in  conditions  and  con- 
sequent mortality. 

"  In  all,  there  were  258  cases  and  36  deaths  (13.9%).  Of  the  258 
cases,  53  were  complicated  with  bronchopneumonia  (20.5%) ;  of  these, 
31  terminated  fatally  (58%).  Autopsy  showed  the  presence  of  com- 
pHcating  bronchopneumonia  in  31  of  the  36  fatal  cases." 

Ages  of  patients,  up  to  four  and  a  half  years.  Pre^dous  illness  or 
condition  of  nutrition  is  not  taken  into  consideration.  It  is  to  be  re- 
membered that  these  are  institution  children.  They  had  the  usual 
characteristics,  but  were  at  the  time  in  their  best  possible  form. 

Systematic  immunizing  with  diphtheria  antitoxin  was  practised 
on  all  exposed  children  except  nursHngs.  To  this  precaution  is 
thought  to  be  due  the  favorable  results.  Previous  experience  leads  to 
this  belief. 

*  W.  P.  Northrup,  Medical  News,  vol.  lxxi,  No.  26,  1897,  p.  817. 
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To  formulate  measles  statistics  of  mortality  has  seemed  to  the 
editor,  after  much  consideration  of  the  subject,  no  better  than  worth- 
less. 

It  is  only  a  question  of  how  much  besides  measles  is  killing  the 
child.  Children  in  private  families  under  favorable  surroundings  have 
a  small  percentage  of  fatahty,  but  this  is  not  to  be  determined :  they 
are  not  fully  reported.  Children  in  crowded  hospitals,  children  with 
lowered  natality  from  poor  food  and  insufficient  air,  develop  complica- 
tions which  make  their  percentage  abnormally  high.  Such  statistics 
for  measles  as  the  Hospital  for  Scarlet  Fever  and  Diphtheria 
Patients  (private  patients  from  thirty  families)  have  furnished  for 
the  two  several  diseases  have  a  value  as  compared  to  which  all 
measles  statistics  in  New  York  city  are  worthless. 

A  child  which  may  be  capable  of  passing  through  measles  may  be 
heavily  handicapped  in  the  race  when  weighted  with  complications, 
or  if  it  enter  in  an  enfeebled  condition. 

There  remains,  now  that  diphtheria  is  removed  from  the  Hst,  but 
one  scourge  in  institutions  for  children — a  plague — and  that  plague  is 
7neasles.] 

The  severity  of  the  infectious  process  does  not  vary  so  greatly  in 
different  epidemics  of  measles  as  in  similar  outbreaks  of  scarlatina, 
but  this  point  is  nevertheless  of  distinct  importance.  And  whoever 
asserts  that  measles  is  essentially  a  benign  disease,  to  which  only 
weakhngs  at  the  most  succumb,  only  shows  his  lack  of  personal 
experience  as  well  as  his  unfamiliarity  with  medical  literature. 

Although  they  refer  only  to  a  small  place,  my  poUcHnic  statistics 
are  well  fitted  to  illustrate  the  different  character  of  various  epidemics, 
since  the  population  from  which  the  patients  were  gathered  remains 
very  uniform.  For  the  city  of  Tiibingen  by  itself  I  find  the  average 
mortaUty  (53  fatal  cases  among  a  total  of  868)  to  have  been  6.1%. 
It  varied  as  foUows  in  different  epidemics: 

1874 133  cases, 

1880 109 

1884 213 

1888 152 

1891 117 

1893 90 

The  ratio  between  the  lowest  and  highest  mortality  in  the  above 
table  equals  that  of  100  :  242.  If  the  small  epidemic  of  1877  be 
added  (42  cases  with  6  deaths),  the  ratio  changes  to  100  :  389. 


8  deaths 

=  6.0% 

4 

-  3.7% 

10       " 

=  4.7% 

10 

=  6.6% 

6 

=  5.1% 

8 

=  8.9% 
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The  following  are  the  death-rates  of  various  epidemics  in  other 
places;   the  lowest  are  for  Munich  and  Stuttgart: 

Munich*:  the  average  mortality  for  four  epidemics  was  1.7%; 
the  figures  for  the  separate  epidemics  were  0.7%,  twice  1.5%,  and 
once  2.7%.     (From  data  of  the  Hauner  Children's  Hospital  and- 
Children's  Policlinic;   total  number  of  cases,  1907.) 

Stuttgart  t :  From  1852  to  1865,  380  cases  of  measles  were  treated 
by  the  physicians  attached  to  the  city  free  medical  ser^dce;  the 
conditions  for  recovery  were  therefore  unfavorable.  Of  these  patients, 
only  7  died,  or  1.8%,  an  extremel}^  low  death-rate. 

The  mortality  was  higher  in  the  epidemics  enumerated  below, 
which  may  be  classed  as  of  medium  severity,  if  such  a  classification, 
indeed,  has  any  real  meaning: 

Heidelberg,  1888,  reported  by  Embden  J :  461  cases,  with  31 
deaths,  gi^'ing  6.7%.  (From  data  obtained  at  the  Pohclinic  and 
the  Children's  Hospital.) 

Kiel,  1860,  reported  by  Bartels  § :  573  cases  with  39  deaths, 
gi^dng  6.8%.     (From  data  of  the  Pohclinic.) 

Greifswald,  1861,  reported  by  Ziemssen  and  Krabler  ||:  311  cases 
with  21  deaths,  giving  6.8%.  (Chiefly  from  data  of  the  Policlinic, 
with  the  addition  of  those  noted  in  v.  Ziemssen 's  private  practice 
and  a  few  cases  treated  in  the  hospital.) 

Wiirzburg,  1883,  reported  by  Breier**:  1896  cases,  with  153 
deaths,  giving  8.1%.  (The  figures  cover  all  the  cases  under  medical 
treatment.) 

The  last  figures  approach  the  truth  more  nearly  than  any  of  the 
others,  because  they  refer  to  all  classes  of  the  population,  a  most 
important  point  in  judging  mortality  tables.  It  should  be  remem- 
bered, by  the  way,  that  in  measles  more  than  in  other  cUseases  many 
cases  are  allowed  to  run  their  course  without  medical  treatment, 
because  the  lower  classes  look  upon  it  as  a  comparatively  innocent 
disease.  Such  cases  are,  of  course,  chiefly  of  a  mild  type;  thus  the 
mortahty  is  made  to  appear  higher  than  it  realh^  is. 

Physicians  in  private  practice,  who  deal  with  patients  of  all 
classes,  have  much  better  results  in  measles  cases  than  can  be  obtained 

*H.  Ranke,  "  Epidemiologische  Skizzen  aus  Miinchen,"  "Jahrbuch  fiir  Kinder- 
heilkunde,"  new  series,  vol.  ii  (1869),  p.  36. 

t  Prof.  O.  Kostlin,  "  Zur  Geschichte  der  Masern,"  u.  s.  w.,  Archiv  des  Vereines  fiir 
Wissenschaftliche  Heilkunde,  1866,  vol.  ii,  p.  342. 

X  Loc.  cit.,  p.  4.  §  Loc.  cit.,  p.  66. 

II  Loc.  cit.,  p.  119.  **  Loc.  cit.,  pp.  11  and  15. 
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by  the  physicians  connected  with  polichnics.  For  one  thing,  their 
patients  have  a  better  constitutional  power  of  resistance ;  for  another, 
they  are  sent  for  early  in  the  disease,  even  in  mild  cases.  The  truth 
of  this  statement  is  so  generally  recognized  that  it  is  not  worth 
while  to  cite  man}^  points  in  proof.  It  wdll  suffice  to  mention  that 
during  the  Heidelberg  epidemic  of  1888  the  mortahty  among  the 
patients  of  the  PoHchnic  was  6.7%,  while  among  those  treated  in 
private  practice  it  was  only  2.6%.  According  to  Fiirbringer,*  the 
rate  in  an  epidemic  at  Jena  of  which  he  had  personal  knowledge 
was  8.1%  for  Policlinic  cases,  and  only  3.3%  for  private  patients. 
The  chfference  in  mortality  becomes  more  striking  the  nearer  the 
patients  approach  the  upper  and  lower  limits  of  the  social  scale. 
The  figures  obtained  by  a  physician  who,  like  a  neighbor  of  Fiir- 
bringer's  at  a  meeting  of  the  Berlin  Medical  Society,  cries  out,  "No 
patient  of  mine  must  die  from  measles ! ' '  present  a  marked  contrast 
to  those  of  physicians  whose  results  refer  to  hospital  wards. 

Henoch  t  states  that  294  measles  patients  were  treated  in  his 
children's  division  of  the  Charite  Hospital  between  April,  1888,  and 
October  1,  1890.  Of  this  number,  89  died,  or  30.3%.  In  Fiirbringer's 
service  at  Frieclrichshain  from  1886  to  1890  there  were  453  cases  of 
measles  with  103  deaths,  or  22.6%.  In  1886  to  1887  the  mortahty 
there  even  reached  30.4%  (181  cases,  with  55  deaths).  Of  the 
patients  in  his  charge,  however,  Fiirbringer  declares  that  ''almost 
all  who  succumbed  were  in  miserable  condition  and  were  suffering 
from  severe  comphcations  when  brought  to  the  hospital."  J  Henoch 
makes  a  similar  explanation,  sajdng  that  the  majority  of  those  under 
treatment  were  rachitic  and  suffering  from  various  atrophic  condi- 
tions, and  that  many  were  tubercular. 

Apart  from  the  influence  of  general  condition,  the  prognosis 
depends  to  a  large  extent  on  the  age  of  the  patient.  The  facts  may 
be  summed  up  as  follows: 

During  the  first  six  months  of  infancy  the  mortality  is  compara- 
tively low;  it  then  rises,  reaching  its  maximum  during  the  child's 
second  year,  and  becomes  low  after  the  completion  of  the  fifth  year. 

The  great  importance  of  age  as  a  factor  in  prognosis  is  generally 
agreed  upon.  I  give  on  the  following  page  an  English  mortahty  table, 
which  covers  a  broad  field. 

*  Berliner  klin.  Wochenschrift,  1891,  p.  103. 

fUeber  die  Masernepidemie  der  letzten  Jahre,"  Charite-Annalen,  vol.  xvi, 
1891,  pp.  608  et  seq. 

X  Berliner  klin.  Wochenschrift,  loc.  cit. 
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MORTALITY  FOR  MEASLES  IN   ENGLAND  FROM   1868  TO    1872.* 


. 

In  1000  Fatal  Cases  the 

Age  of  the  Patients  was  Eespectively  : 
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Over  65. 

200 

376 

190 

101 

53 

72 

3 
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Another  table  illustrating  the  point  in  question  refers  to  the 
epidemic  at  Wiirzburg.t  The  total  number  who  died  from  measles 
in  all  classes  of  the  population  was  di\dded  as  follows  in  respect  to 
age: 

In  their  first  year    23.5% 

"     "     second  year    35.3%     . 

"     "     third  to  fifth  year 33.3% 

"      "     sixth  to  twentieth  year 7.8% 

Of  the  36  infants  who  died  during  their  first  year,  5  were  under 
six  months  of  age,  or  14% ;  31  were  from  six  months  to  one  year  of 
age,  or  86%.  This  goes  to  show  the  comparatively  great  immunity 
of  early  infancy;  only  a  few  take  measles  at  this  period  of  life,  and 
with  those  attacked  the  disease  runs  a  mild  course.  The  foregoing 
proportional  mortality  at  different  ages  applies  with  a  fair  degree  of 
accuracy  to  the  ordinary  conditions  of  life  as  brought  about  by 
modern  industrial  and  social  relations,  but  the  statistics  of  sweeping 
epidemics  in  places  where  the  disease  breaks  out  onlj^  at  widely 
separated  intervals  may  make  quite  a  different  showing.  During 
the  extremely  mild  epidemic  on  the  Faroe  Islands  in  1875,  for  instance, 
Hoff  reports  that  while  only  8  out  of  1123  cases  ended  fatally,  5  of 
those  who  died  were  healthy,  vigorous  individuals  from  twenty  to 
thirty  j^ears  of  age.  Hoff  states  that  the  infection  took  a  more 
severe  form  among  the  adult  population,  especially  as  to  general 
symptoms,  death  in  all  cases  occurring  when  the  disease  was  at  its 
height  and  not  as  a  result  of  sequels. 

Panum's  report  J  of  the  Faroe  epidemic  of  1845  also  shows  the 
danger  to  have  been  greatest  for  adult  patients,  and  for  infants  under 
one  year  of  age,  whereas  of  those  between  one  and  twenty  years  of 
age,  on  the  other  hand,  a  strikingly  small  proportion  succumbed. 
The  following  table  is  especially  valuable  for  statistical  purposes 
because  it  includes  the  average  mortality  for  each  different  age- 
division. 

*  From  a  work  by  Dr.  John  W.  Tripe,  cited  in  the  "  Jahrbuch  fiir  Kinderheil- 
kunde,"  vol.  ix,  p.  412. 

t  Breyer,  loc.  cit.,  pp.  15,  16.  %  Panum,  loc.  cit.,  p.  287. 
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Average  A>'nual  Mo 

^TALITY   ON   THE   FAROE 

Mortality  During 

Epidemic  of  Measles. 

Islands. 

(During  the  early  months  of  the  year  1846.) 

Ratio  of  mortality  during 

Age-divisions. 

Mortality  of  diiferent 

Mortality  of  different 

epidemic     to     average 

age-divisions. 

age-divisions. 

mortality.     (The  latter 
=  1.) 

Under  1  year 

10.9 

30.0 

1:2.8 

1-  10 

0.6 

0.6 

1.0 

10-  20 

0^55 

0.4 

0.8 

20-  30 

0.75 

1.4 

30-  40 

0.85 

2.1 

2.4 

40-  50 

1.1 

2.8 

2.6 

50-  60 

1.0 

4.5 

4.5 

60-  70 

2.0 

7.8 

3.9 

70-  80 

6.0 

13.1 

2.5 

80-100 

16.9 

26.1 

1.5 

The  figures  cited  by  Panum  for  the  mortahty  from  measles  in 
Iceland  in  1846,  which  he  takes  from  Schleisner's  report,  are  somewhat 
at  variance  with  the  above.  While  the  rate  is  also  high  for  the  first 
year  of  hfe,  and  for  adults  over  twent}^  years  of  age,  the  Iceland 
epidemic  also  told  heavily  on  children  from  one  to  three  years  of  age. 

The  facts  are  less  clear  with  reference  to  the  Iceland  epidemic  of 
1882;  still,  quite  a  large  number  of  fatal  cases  occurred  among  the 
adult  population.  Different  portions  of  the  island,  however,  were 
very  differently  affected. 

It  is  hard  to  give  a  definite  reason  for  such  a  high  mortality  at  the 
most  vigorous  time  of  life.  It  is  quite  possible  that  the  body  tissues 
at  that  time  offer  the  measles  contagium  a  more  favorable  soil  for 
luxuriant  growth,  as  a  result  of  which  the  infectious  process  becomes 
especially  \drulent.  This  would  more  than  counterbalance  the  ad- 
vantage to  be  expected  from  the  larger  size  of  the  air-passages, 
even  of  the  smallest  ones,  and  the  greater  power  exhibited  by  the 
respiratory  muscles  in  the  adult. 

It  T^dll  not  do  to  urge  the  effects  of  unfavorable  conditions  of  life 
in  connection  with  the  epidemics  in  those  far-away  northern  islands, 
the  Faroe  group,  for  they  are  inhabited  b}"  a  hardy,  long-lived  race  * ; 
350  out  of  every  1000  deaths  on  these  islands  occurred,  on  the  average, 
in  individuals  over  seventy  years  of  age,  whereas  in  Denmark  only 
150  out  of  1000  represented  this  period  of  life.  In  Iceland  the  figures 
are  somewhat  different;  there  the  total  mortality  is  so  high  that  the 
population  has  rather  decreased  than  increased  in  the  course  of 
■several  centuries,  in  spite  of  the  unusual  fecundity  of  the  women. 
This  fact  is  chiefiy  due  to  the  large  number  of  infants  who  perish 

*  Panum,  loc.  cit.,  p.  287. 
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during  their  first  j^ear.  In  Denmark  569  out  of  every  1000  reach  the 
age  of  thirty-eight,  while  in  Iceland  the  same  number  live  only  to 
the  age  of  fourteen.  The  figures  given  by  Schleisner  for  ordinary 
years  (1844  and  1845)  in  Iceland  give  a  good  idea  of  the  conditions 
prevailing  there.  The  total  number  of  deaths,  1365,  was  divided 
as  follows  with  respect  to  age: 

Up  to      1  year 557  40.8% 

1   to    20  years 139  10.2% 

20  to    50     "     283  20.7% 

50  to  100     "     386  28.3% 

It  would  appear  from  this  table  that  when  the  dangerous  period 
of  early  infancy  is  once  passed,  the  Icelanders  acquire  a  considerable 
power  of  resistance. 

Sex  has  no  influence  whatever  on  the  prognosis  of  measles. 

Let  us  now  take  up  the  separate  points  on  which  the  prognosis 
does  depend. 

The  degree  of  virulence  displayed  by  the  infectious  process  is  a. 
most  important  factor  in  measles.  In  judging  this,  we  are  better 
guided  by  the  rapid  development  of  general  symptoms  of  collapse 
than  by  the  height  of  the  fever.  The  significance  of  the  latter  must,, 
of  course,  not  be  underestimated,  but  in  some  cases  the  fever  is  unusu- 
ally high  at  the  onset  and  yet  it  soon  subsides.  An  abnormally  high 
temperature  is  in  itself  seldom  a  serious  menace,  less  so  to  children 
than  to  adults.  The  course  of  the  temperature,  however,  often 
furnishes  the  first  indication  of  unfavorable  developments.  This 
point  has  already  been  discussed,  and  it  is  unnecessary  to  review  it 
here. 

Capillary  bronchitis,  together  with  its  sequel,  bronchopneumonia,, 
is  the  most  frequent  cause  of  death  in  measles.  These  bronchial 
complications  will  always  be  found  to  occupy  so  much  the  most 
prominent  place  in  a  list  of  deaths  during  measles,  wherever  obtained, 
as  to  give  them  the  importance  of  the  controlling  factor.  "These 
lesions  form  the  foundation,  the  background,  so  to  speak,  for  the 
various  other  changes  exhibited"  is  Henoch's  *  conclusion  in  review- 
ing the  results  of  postmortem  examinations,  and  its  truth  is  so  well 
authenticated  as  to  make  statistical  evidence  appear  superfluous. 

According  to  one  estimate,  which,  to  be  sure,  is  not  based  on 
sufficiently  extensive  and  accurate  data,  one-third  of  the  children 
attacked  by  bronchopneumonia  during  measles  succumb  to  this 
complication. 

*  Charite-Annalen,  loc.  cit.,  p.  610. 
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Laryngeal  affections,  also,  exert  a  decidedh'  unfavorable  influence. 
The  prognosis  here  depends  on  T^'hether  the  process  in  the  lar^-nx 
simply  represents  a  local  manifestation  of  the  measles  poison,  or 
whether  it  is  due  to  secondary  infection  by  diphtheria  bacilli.  In 
the  latter  case  it  is  more  a  question  of  the  prognosis  of  diphtheria 
than  of  measles. 

The  same  may,  of  course,  be  said  of  all  other  diseases  of  microbic 
origin  developing  in  connection  with  measles.  Of  these,  tuberculosis 
is  the  most  notable  example.  An  attack  of  measles  may  perhaps 
imply  greater  immediate  danger  to  a  tubercular  child  than  to  one  not 
so  affected, — at  least  if  it  is  sickly,  or  its  lungs  are  ahead}-  seriously 
involved, — but  the  subsequent  development  of  the  tubercular  process 
is  still  more  to  be  feared. 

As  to  the  intestinal  disorders  of  measles,  they  do  not  often  form 
an  element  of  real  danger  when  dependent  on  the  latter  infection 
alone,  except  where  sickly  children  are  concerned.  I  have  alreadv 
pointed  out  the  possibility  of  secondary  pathogenic  processes  develop- 
ing in  this  connection.     (See  page  327.) 

I  think  that  the  foregoing  covers  all  essential  points,  and  that  I 
may  therefore  properl}^  close  this  section  here. 


TREATMENT. 

The  first  questions  to  be  met  are  those  relating  to  prophylaxis. 

In  view  of  the  universal  extreme  susceptibility  to  measles,  and  of 
the  fact  that  it  does  not  diminish  with  increasing  years,  almost  every 
individual  must  expect  sooner  or  later  to  be  attacked  by  this  disease. 
This  is  unavoidable.  It  is  possible,  on  the  other  hand,  to  protect  a 
given  individual  temporarily,  but  only  by  means  of  complete  and 
early  isolation.     (See  pp.  229,  230.) 

When  should  this  plan  be  pursued?  Certainly  in  case  of  especially 
malignant  epidemics,  as  it  is  extremely  probable  that  an  individual 
who  has  never  had  measles  will  fare  better  if  attacked  during  an 
epidemic  characterized  by  a  less  severe  form  of  the  disease. 

Age  is  another  consideration.  And  since  the  outlook  is  more 
favorable  after  the  third  year  is  completed,  it  is  well  to  avoid  exposure 
until  then. 

In  a  given  case  the  question  will,  of  course,  depend  on  the  physi- 
cal condition  of  the  individual  concerned.  Scrofulous,  tubercular, 
rachitic  children,  those  whose  state  of  nutrition  is  below  the  normal 
from  any  cause,  or  who  have  just  recovered  from  some  severe  infec- 
tious disease,  must  be  treated  differently  from  healthy  children  in 
this  respect. 

The  prophylactic  rules  applicable  to  schools  have  already  been 
referred  to.     (See  page  222.) 

The  dangerous  possibility  of  the  outbreak  of  a  sweeping  epidemic 
of  measles,  should  the  number  of  those  who  have  never  had  the 
disease  become  very  large  in  a  community,  has  actually  led  to  a 
discussion  on  the  advisability  of  importing  measles  cases  at  regular 
stated  intervals.  Nor  can  such  a  plan  be  regarded  as  altogether 
unjustifiable  with  respect  to  the  conditions  existing  in  Iceland. 
Even  here  at  home  [Tubingen]  the  same  idea  is  given  expression, 
though  in  a  different  form.  It  is  not  at  all  unusual  during  an  epidemic 
of  a  universally  mild  type  for  children  to  be  intentionally  brought 
into  contact  with  measles  patients.  If  asked  for  one's  opinion  as  a 
physician,  the  parents  should  be  warned  that  although  a  case  con- 
tracted under  such  circumstances  will  probably  also  run  a  mild 
course,  this  cannot  be  counted  on  with  certainty.    The  results  of 
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inoculation  experiments  with  smallpox  may  be  taken  as  a  guide  in 
this  connection.  /  earnestly  advise  every  'physician  to  conceal  none  of 
the  possible  dangers  from  those  who  seek  his  opinion,  and  certainly  not 
to  suggest  the  plan  of  his  oivn  accord. 

When  a  case  of  measles  once  develops  in  a  family,  an  attempt  to 
protect  the  other  susceptible  members  seldonj,  meets  with  success, 
especialty  if  the  disease  is  not  recognized  until  the  eruption  appears. 
It  is  often  amusing  to  the  initiated  to  see  a  "conscientious"  mother 
turn  the  whole  house  upside  down  to  this  end — and  all  for  nothing. 

If  there  are  children  in  the  family  whom  it  seems  advisable  to 
protect  from  contagion,  they  should  be  sent  away  to  some  other  place 
which  is  free  from  measles  before  any  one  in  the  family  is  attacked; 
in  no  other  way  can  even  comparative  safety  be  assured.  This  may 
be  difficult  to  carry  out  for  various  reasons,  but  the  phj^sician  should 
repeatedly  insist  on  the  great  uncertainty  of  maintaining  complete 
isolation  at  home,  imless  all  communication  whatever  with  the  outside 
world  be  prohibited.  It  is  very  doubtful  whether  there  is  anything 
to  be  gained  from  isolating  a  child  who  apparently  already  shows  the 
initial  symptom  of  the  disease,  in  the  shape  of  a  "slight"  cold  in  the 
head.  It  is,  of  course,  possible  that  such  an  attempt  may  prove 
successful,  and  as  far  as  school  life  is  concerned,  the  advantage  of 
excluding  a  suspected  child  is  manifest,  but  it  is  a  different  matter 
in  the  narrower  circle  of  the  home.  The  question  of  employing  such 
prophylactic  measures  in  the  home  on  the  first  development  of  sus- 
picious S3^mptoms  naturally  does  not  present  itself  except  at  the  time 
of  an  epidemic.  Unfortunately,  however,  there  are  always  some 
people,  men  as  well  as  women,  who  insist  that  their  physician  should 
under  all  circumstances  be  able  to  give  a  definite  name  to  a  cold  in 
the  head.  It  would  be  considerably  easier  to  give  a  definite  name  to 
those  who  make  the  demand.  They  would  certainly  be  surprised  to 
learn  that  their  standpoint  is  not  unlike  that  of  those  despotic  rulers 
who  used  to  have  their  physician  killed  if  he  failed  to  save  the  life 
of  some  favorite. 

[Hutinel,*  in  prophylaxis  and  therapy  of  bronchopneumonia  in 
relation  to  measles,  goes  far  in  painstaking  precautions  which  are 
well  worth  adding  to  further  illustrate  modern  views. 

1.  Children  suffering  from  bronchopneumonia  should  be  iso- 
lated; should  not  be  near  children  having  simple  measles. 

2.  Not  only  developed  cases,  but  cases  that  show  bronchitis  or 

*  "  Complications  Broncho-pulmonaires  de  la  Rougeole,"  La  Presse  Medicale, 
vol.  V,  No.  38,  1897. 
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those  that  have  been  exposed  to  the  contagion,  may  be  said  to  be 
threatened  with  bronchopneumonia. 

3.  Children  should  not  be  grouped;  neither  those  in  full  eruption 
of  measles,  nor  those  in  the  stage  of  incubation. 

4.  The  child  should  be  kept  in  a  condition  of  cleanhness  most 
extreme.  If  the  skin  is  not  in  satisfactor}^  condition,  is  excoriated, 
eczematous,  or  simply  dirty,  the  cliild  should  be  given  a  subhmate 
bath  without  hesitation,  using  1  :  5000  solution,  and  be  made  thor- 
oughly clean. 

5.  Sores,  crusts,  ulcers,  impetiginous,  patches,  or  eczematous  sur- 
faces should  be  antiseptically  dressed  wdth  surgical  minuteness. 

6.  There  are  normally  micro-organisms  in  the  mouth,  the  pharynx, 
the  nasal  fossse,  etc.,  which  are  capable  of  becoming  ^drulent  and 
provoking  bronchopneumonia.  One  should  take  care  of  the  mucous 
membranes  covering  these  regions  not  less  carefully  than  the  external 
tegument. 

7.  Nasal  lavage  is  more  often  harmful  than  useful.  It  is  liable  to 
irritate  the  delicate  epithelium,  and  often  leads  to  otitis  media. 
Boric  acid  in  vaselin  or  in  tepid  water  may  be  gently  applied. 
Hutinel's  results  have  justified  this  method  of  antisepsis.] 

The  duties  of  the  attending  physician  may  in  most  cases  be  limited 
to  watching  the  course  of  the  disease;  under  ordinary  circumstances  he 
unll  have  done  his  part  after  giving  the  necessary  orders  for  the  sick- 
room. The  question  of  nursing,  indeed,  calls  for  the  most  careful 
attention. 

First  of  aU,  in  respect  to  the  sick-room  itself.  The  air  which  the 
patient  has  to  breathe  should  always  be  kept  as  pure  and  uncon- 
taminatecl  as  possible.  The  condition  of  the  bronchi  depends  largely 
on  this  point;  it  is  a  fact  that  severe  bronchitis  and  bronchopneu- 
monia develop  much  more  frequently  and  run  a  much  more  threaten- 
ing course  where  the  sick-room  is  poorly  supplied  with  fresh  air. 
Bartels '  *  very  positive  assertion  to  this  effect  has  never  been  con- 
tradicted, although  the  explanation  which  he  offers  is  unsatisfactory. 
He  believes  that  carbon  dioxid  accumulates  in  such  quantity  in  an 
ill-ventilated  room  as  to  interfere  with  the  excretion  of  this  gas  by 
the  lungs.  Such  an  excessive  accumulation  of  the  poisonous  gas  can 
surely  only  take  place  in  very  unusual  cases,  if  ever.  The  e^dl  con- 
sequences of  poor  ventilation  are  more  probably  due  to  the  irritating 
effects  of  the  organic  and  inorganic  dust  particles  which  the  air  con- 
tains on  the  inflamed  mucous  membrane  of  the  bronchi,  more  or  less 

*  Virchow's  Archiv,  vol.  xxi,  pp.  135  et  seq. 
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stripped  as  they  are  of  their  protective  layer  of  cihated  epithehum. 
The  chief  source  of  the  trouble  may  at  least  be  sought  here;  added 
to,  perhaps,  by  the  unknown  materials  which  make  themselves  so 
unpleasantly  appreciable  to  our  sense  of  smell. 

However  this  may  be,  it  is  a  fact  that  a  patient  ill  with  measles 
needs  fresh  air  in  even  greater  measure  than  one  suffering  from  some 
other  acute  infectious  disease  accompanied  by  fever.  The  most 
favorable  conditions  for  the  patient  are  attained  by  keeping  the 
room  at  a  temperature  of  about  17°  to  20°  C.  (63°  to  68°  F.),  by 
avoiding  strong  drafts,  and  by  supplying  sufficient  moisture  to  the  air 
by  means  of  steam.  This  is  easily  managed  in  the  better  class  of 
homes;  but  how  about  poor  patients?  In  order  to  accomplish  the 
main  point  and  admit  plenty  of  fresh  air,  we  are  often  compelled  to 
rehnquish  the  advantages  to  be  derived  from  an  even  temperature  and 
an  exclusion  of  drafts.  Nor  does  the  patient  suffer  in  consequence; 
it  has  been  conclusively  shown  that  drafts  do  no  harm  to  a  fever  pa- 
tient; there  is  no  danger  whatever  of  his  taking  cold.  In  winter  time 
if  the  room  grows  too  cold  and  the  patient  complains  of  feeling  chilly, 
this  can  be  remedied  for  the  time  being  by  additional  bedding.  It  is 
not  necessary  to  keep  the  windows  open  day  and  night,  but  simply 
to  supply  a  sufficient  quantity  of  fresh  air,  which  it  is  possible  to  do 
imder  any  and  all  circumstances.  The  same  may  be  said  of  the 
saturation  of  the  air  by  steam.  The  floor  of  the  sick-room,  too, 
should  be  wiped  up  daily  with  a  damp  cloth,  never  with  a  dry  one. 

How  is  it  in  regard  to  lighting  the  room? 

I  earnestly  and  unreservedly  achdse  against  darkening  the  room 
to  any  appreciable  degree.  It  is  quite  sufficient  to  see  that  the  light 
does  not  shine  directly  into  the  patient's  eyes,  by  turning  the  bed  so 
that  it  stands  with  its  back  to  the  windows.  Slight  shading  of  the 
windows  is  permissible  in  case  of  a  too  brilhant  side-light,  but  over- 
darkening  must  be  carefully  avoided.  At  night  the  room  should  be 
kept  dimly  lighted. 

It  should  not  be  left  to  ophthalmologists  to  warn  against  the 
injurious  effects  of  darkening  the  sick-room.  We  general  practi- 
tioners should  see  to  it  that  patients  suffering  from  infectious  diseases 
are  not  deprived  of  light.  Light  is  a  necessit}^  of  life,  an  imperative 
condition.  I  am  convinced  of  the  great  advantage  which  the  carrying- 
out  of  the  above  simple  rules  alone  is  to  measles  patients.  I  have 
seen  enough  of  the  conditions  so  graphically  and  truthfully  described 
by  Bartels  to  appreciate  and  fear  their  harmful  influence,  since 
only  two  years  after  his  article  appeared  I  was  appointed  to  the 
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position  of  assistant  physician  to  the  PoUchnic  in  Kiel,  where  the 
prejudices  of  the  people  at  large  could  only  be  gradually  overcome. 
I  found  the  opposition  to  improved  methods  much  less  marked  here 
in  Tubingen,  and  nowadays  it  has  altogether  disappeared.  The 
orders  of  the  attending  physician  are  now  carried  out  unhesitatingly, 
and  as  fiilly  as  circumstances  permit.  How  this  is  in  other  places 
I  do  not  know,  but  I  am  con\dnced  that  the  attainment  of  the  desired 
end  only  calls  for  sufficient  firmness  on  the  part  of  physicians  in  gen- 
eral; for  the  blessing  which  light  and  air  prove  to  those  who  are  ill 
with  measles  soon  becomes  apparent  to  even  an  ignorant  observer. 
This  was  Bartels'  experience,  too,  as  shown  in  the  following  state- 
ment: "  It  was  not  until  the  high  mortality  among  those  attacked  by 
measles  had  stirred  the  hearts  of  the  people  that  they  lent  a  willing 
ear  to  our  commands,  and  from  that  time  on  the  death-rate  began 
visibly  to  decrease." 

Nothing  in  particular  need  be  said  as  to  the  arrangement  of  the 
bed,  except  that  from  the  first  the  patient's  head  should  not  lie  too 
low,  on  account  of  the  catarrhal  pharyngitis  which  is  always  present. 
Many  a  distressing  attack  of  coughing  can  be  avoided  by  keeping 
the  patient  raised  in  bed,  since  in  this  position  the  upper  aperture  of 
the  larynx  is  not  unnecessarily  irritated  b}^  the  plentiful  secretion  of 
mucus  and  the  swollen  and  elongated  uvula.  If  a  severe  bronchitis 
develops,  the  patient  should  be  raised  up  on  pillows  almost  to  a  sitting 
posture,  this  being  a  great  assistance  to  respiration. 

What  is  to  be  said  in  regard  to  treatment  of  the  fever  ? 

I  do  not  consider  a  systematic  course  of  antipyretic  treatment  to 
be  indicated  in  the  great  majorit}^  of  cases.  The  fever  is  usually  of 
short  duration,  and  is  not  high  enough  to  demand  such  treatment. 
Experience  has  positively  shown,  to  be  sure,  that  it  can  do  no  harm 
to  lower  the  temperature  by  careful  hydropathic  measures,  and  it 
becomes  imperative  to  do  so  under  certain  circumstances.  The 
indication  for  such  measures  depends  more  on  the  patient's  general 
condition  than  on  the  temperature  per  se.  On  the  whole,  therefore, 
it  is  not  desirable  to  give  a  general  order  for  a  bath  whenever  the 
temperature  reaches  a  certain  degree. 

The  special  indications  for  antipjTetic  treatment  are: 

1.  When  the  sudden  development  of  high  fever  is  accompanied 
by  severe  cerebral  symptoms,  such  as  unconsciousness,  delirium,  and 
convulsions. 

The  best  method  is  to  give  a  short  douche  of  cold  water,  not  warmer 
than  15°  C.  (59°  F.),  and  lasting  from  one-half  to  two  minutes.     The 
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water  should  be  applied  to  head  and  neck  in  particular.  If  the  cerebral 
symptoms  do  not  thereupon  improve,  if  their  severity  does  not  even 
temporarily  diminish,  and  the  temperature  remains  at  the  same  point 
or  goes  even  higher,  more  active  measures  of  heat  abstraction  should 
be  adopted.  If  the  patient  is  a  young  child,  as  is  usually  the  case,  it 
should  be  given  a  bath,  from  20°  to  25°  C.  (68°  to  77°  F.)  in  tem- 
perature, at  first  limited  to  about  five  minutes,  and  completed  by  a 
short  douche  of  the  head  and  neck,  using  for  this  purpose  water 
which  is  as  cold  as  can  well  be  borne.  Vigorous  friction  of  the  skin 
must  be  practised  during  the  bath,  and  it  must  afterward  be  well 
rubbed  with  dry  cloths.  The  bath  and  douche  are  to  be  repeated 
as  often  as  the  cerebral  symptoms  demand,  as  it  is  by  the  latter  and 
not  by  the  fever  that  we  must  be  guided. 

The  temperature  of  the  baths  should  be  lower  for  older  children 
and  adults,  and  the  baths  perhaps  be  somewhat  prolonged.  Person- 
ally I  prefer  the  former  modification  as  less  unpleasant  to  the  patient. 

In  carrying  out  an}^  active  measures  of  heat  abstraction  in  measles 
cases  we  must  remember  the  possible  occurrence  of  temporary  heart 
failure,  as  a  result  of  the  rapid  fall  of  temperature.  This  is  explained 
by  the  fact  that  in  measles  the  infectious  process  does  not  show  any 
special  inherent  tendency  to  maintain  a  high  degree  of  fever,  as  it 
does,  for  instance,  in  scarlatina.  It  is  very  important,  therefore,  to 
take  the  temperature,  per  rectum  of  course,  about  fifteen  minutes 
after  the  bath.  This  precaution  should  certainly  not  be  neglected, 
at  least  after  the  first  bath. 

An  excellent  plan  is  to  give  a  dose  of  wine  before  the  bath — in 
case  of  little  children,  say,  20  to  40  c.c.  (5  to  10  flui drams)  of  strong 
sweet  wine  about  fifteen  to  twenty  minutes  beforehand,  and  again 
immediately  after  the  bath. 

According  to  my  behef  and  experience,  our  only  hope  of  saving 
the  patient's  fife  in  severe  malignant  cases  Hes  in  hydrotherapy. 
All  hesitation  should  be  put  aside,  and  the  treatment  be  carried 
through  unfalteringly.  If  it  is  only  a  question  of  overcoming  tem- 
porary cerebral  disturbances  in  patients  who  have  a  tendency  to 
develop  the  same  on  comparatively  slight  cause,  a  few  cold  douches 
will  usually  be  found  sufficient.  The  manner  in  which  the  patient 
reacts  to  the  douches  is  often  of  great,  and  sometimes  of  conclusive, 
significance  from  the  standpoint  of  prognosis. 

2.  When,  in  addition  to  the  high  fever,  there  is  a  wide-spread 
bronchitis. 

With  reference  to  the  reasons  for  advising  hydrotherapy  in  this 
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connection,  it  should  be  remembered  that  respiration  grows  more 
rapid  and  superficial  as  the  temperature  rises;  the  expansion  of  the 
lungs  is  consequently  diminished,  atelectasis  is  more  likely  to  develop, 
less  of  the  lung  surface  is  actually  used  for  breathing  purposes,  and 
there  is  danger  of  carbon  dioxid  poisoning  as  well  as  of  insufficient 
oxidation  of  the  blood. 

Occasionally  signs  of  severe  bronchitis  are  manifested  at  the 
onset,  in  which  case  the  rise  of  temperature  accompanying  the  erup- 
tion is  greatty  to  be  feared.  Here  the  baths  are  of  the  greatest  value. 
They  should  be  prescribed  in  accordance  with  the  height  of  the  fever, 
and  always  accompanied  by  cold  douches  applied  to  back  and  chest. 
They  need  be  kept  up  only  as  long  as  the  fever  remains  high.  The 
temperature,  together  with  the  rate  of  respiration,  furnishes  the 
indication  for  their  repetition.  If  respiration  becomes  rapid  out  of 
proportion  to  the  fever,  the  Imigs  should  be  examined  at  once,  as 
signs  of  diminished  expansion  can  then  often  be  detected  over  certain 
areas  and  the  condition  be  remedied  by  the  use  of  cold  douches  or 
some  other  method  of  inducing  deep  respiratory  efforts. 

The  same  indications  exist  for  hydropathic  treatment,  of  course, 
when  capillary  bronchitis  attended  by  atelectasis  or  bronchopneu- 
monia develops  later  in  the  course  of  measles.  The  methods  to  be 
pursued  are  the  same;  the  main  point  to  be  considered,  however,  is 
how  to  cause  the  lungs  to  expand  to  the  greatest  degree  possible,  and 
this  will  determine  the  method  employed. 

3.  When  the  patient  is  feverish,  even  in  light  cases  of  measles,  it 
is  not  necessary,  but  it  relieves  discomfort,  to  give  one  or,  if  desired, 
two  baths  during  the  evening,  the  temperature  of  the  same  being  only 
slightly  below  the  normal  temperature  of  the  body.  I  do  not  like  to 
have  the  bath  below  28°  C.  (82°  F.),  or  higher  than  33°  C.  (91°  F.),  and 
it  should  last  for  from  ten  to  fifteen  minutes.  The  patient  sleeps 
more  quietly  after  such  a  bath,  and  is  usually  less  inclined  to  cough. 

The  question  of  the  treatment  to  be  recommended  for  the  affections 
of  the  respiratory  passages  is  one  of  greater  importance,  for  the  reason 
that  measures  of  relief  are  more  often  called  for  in  this  connection. 

We  have  first  to  consider  the  affections  of  the  larynx.  I  have 
already  called  attention  to  the  manifold  forms  which  larjmgeal  in- 
volvement may  take  in  measles,  and  have  pointed  out  the  difficulties 
in  the  way  of  a  differential  diagnosis.  It  is  fortunate  that,  although 
we  may  as  yet  often  be  unable  to  distinguish  between  the  various 
forms  in  question,  the  plan  of  treatment,  at  least  in  the  beginning, 
is  very  much  the  same  in  all  cases. 


TREATMENT.  365 

As  soon  as  a  hoarse,  barking  cough  is  noticed  the  patient's  head 
should  be  raised  higher;  young  children  may  be  given  warm  milk  to 
drink;  older  ones  should  gargle,  if  possible,  with  a  demulcent  (such 
as  decoct,  althese  or  9,  solution  of  gum  acacia).  The  mucus  which 
collects  in  the  mouth  must  be  removed,  and  the  nasal  passages 
frequently  cleansed  with  a  soft  camel's-hair  brush  moistened  in  luke- 
warm water,  in  order  to  keep  them  as  open  as  possible.  When  the 
nose  becomes  stopped  up,  the  mouth  and  pharynx  become  dry,  as  a 
result  of  mouth-breathing,  and  this  is  to  be  avoided  as  far  as  may  be. 
It  is  of  some  advantage  to  keep  the  mouth  covered  with  a  wet  cloth ; 
this  should  be  of  fine  linen,  of  not  more  than  two  thicknesses,  and 
be  renewed  very  often.  Little  children,  however,  especially  when 
feverish,  are  apt  to  object  to  it.  The  percentage  of  moisture  in  the 
air  must  be  increased,  and  it  is  a  good  plan  to  let  the  stream  of  vapor 
from  an  inhalation  apparatus  containing  a  weak  salt  solution  (0.6%) 
play  against  the  mouth  and  nostrils.  This  should  be  kept  up  day  and 
night.  As  an  additional  aid,  a  wet  compress  (Priessnitz)  should  be 
applied  to  the  throat,  and  changed  only  three  times  in  twenty-four 
hours  at  most.  It  is  better  to  use  hot  water,  as  hot  as  can  be  borne, 
rather  than  cold,  for  the  compress,  not  only  for  the  first  application, 
but  when  it  is  renewed,  which  should  be  done  very  rapidly. 

A  constant  cough,  due  to  pharyngeal  irritability,  can  sometimes 
be  rendered  less  troublesome  by  applying  a  weak  solution  of  cocain 
to  the  pharyngeal  mucous  membrane.  I  have  not  employed  the 
measure  myself  frequently  enough  to  venture  a  positive  opinion,  but 
I  would  call  attention  to  the  dangers  which,  in  case  of  children,  may 
possibly  attend  the  use  of  a  strong  cocain  solution, — up  to  20%  has 
been  recommended, — although  the  latter  can  be  depended  upon  to 
give  relief.  Opiates  are  still  more  objectionable,  although  I  find  them 
very  useful  for  adult  patients  under  the  above-mentioned  circum- 
stances. 

[Laryngeal  spasm  is  such  a  pronounced  feature  of  both  catarrhal 
and  diphtheritic  laryngitis  that  Dover's  powder  is  frequently  given 
to  allay  it  in  order  to  relieve  the  patient  and  ascertain  the  urgency 
of  the  need  of  operation.  O'Dwyer  frequently  resorted  to  this  after 
introduction  of  antitoxin.] 

If  the  symptoms  increase  in  severity,  and  signs  of  laryngeal  stenosis 
develop,  a  warm  bath  should  be  given,  the  patient's  temperature 
furnishing  no  contraindication.  Even  with  a  fever  of  40°  C.  (104°  F.) 
or  over,  the  bath  should  be  of  about  the  same  temperature.  It  should 
last  from  fifteen  to  twenty  minutes,  vigorous  skin  friction  being  prac- 
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tised  meanwhile.  If  symptoms  of  cerebral  congestion  should  appear, 
— redness  of  the  face,  muscular  twitchings  or  possibly  eA^en  convul- 
sions,— the  difficulty  can  usually  be  overcome  by  applying  cold 
compresses  or  an  ice-bag  to  the  head. 

If  the  stenosis  is  entirely  or  largely  a  nervous  manifestation,  it 
will  disappear  as  a  result  of  the  bath.  But  even  when  it  depends 
more  upon  the  swelling  of  the  inflamed  mucous  membrane, — nervous 
influences  can  seldom  be  absolutely  excluded, — the  patient  often  feels 
relieved  by  the  bath,  and  also  seems  to  breathe  more  easily.  The 
attempt  is  at  any  rate  justifiable,  unless  the  symptoms  point  to 
immediate  danger  of  suffocation.  In  the  latter  case  there  is  still  a 
question  as  to  whether  a  tracheotomy  is  really  unavoidable.  We 
must  not  forget  that  the  bronchitis  plays  an  important  part  in  measles, 
and  that  the  mucus  will  be  none  the  easier  to  expel  from  the  bronchi 
after  the  tracheotomy.  An  important  point  to  be  considered  in 
treating  young  children  is  the  small  size  of  their  respiratory  passages, 
making  it  possible  for  even  the  trachea  to  become  temporarilj^  plugged 
with  mucus.  For  this  reason  I  believe  the  administration  of  an 
emetic  to  be  not  only  ad\dsable,  but  imperative,  but  for  one  dose  only. 
If  reliable  apomorphin  is  at  hand,  at  least  one-half  a  hypodermic 
syringeful  of  the  following  solution  should  be  injected  subcutaneously : 

R .     Apomorphin.  hydrochlorat 0.1 

Glj^cerini  pur 0.5 

Aq.  dest 9.4.  M. 

This  method  gives  the  most  rapid  results  and  causes  the  least 
exhaustion.  Tartar  emetic  also  does  good  service  if  given  in  sufficient 
quantity.  Too  small  a  dose,  one  which  does  not  act  within  a  few 
minutes,  has  an  injurious  effect  on  the  stomach,  and,  in  proportion 
to  the  amount  absorbed,  upon  the  whole  system  also.  I  am  in  the 
habit  of  prescribing  as  follows,  without  respect  to  age: 

R .     Antimonii  et  potassii  tartratis 0.05 

Piilv.   radicis   ipecacuanhse 1.0 

M.     Ft.  chart,  d.  tal.  dos.   No.  iv.    ■ 

SiG. — One  powder  every  ten  minutes  until  effective. 

If  the  emetic  fails  to  act,  or  if  its  action  does  not  relieve  the 
stenosis,  or  if  this  possibly  should  even  increase,  an  operation  then 
becomes  necessarj^  In  hospital  practice  we  may  perhaps  choose 
between  intubation  and  tracheotomy;  in  private  cases  the  latter 
procedure  seems  to  me  the  only  one  to  be  considered.  Almost  every 
physician  has  probably  known  a  patient  to  recover,  even  when  a 
tracheotomy  was  refused,  and  this  may  be  more  likely  to  happen 
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in  cases  of  laryngeal  stenosis  accompanying  measles  than  otherwise, 
but  such  lucky  chances  cannot  be  counted  on,  and  it  is  our  duty  as 
physicians  to  advise  the  operation.  If  the  stenosis  is  supposed  to  be 
due  to  a  true  diphtheritic  infection,  the  injection  of  antitoxin  may 
come  into  question,  but  further  evidence  in  this  direction  is  requisite. 

[Hospital  experience  in  New  York  would  lead  one  to  fear  any 
laryngeal  hoarseness  as  the  first  step  to  symptoms  of  pneumonia  or 
of  diphtheritic  stenosis.  Intubation  would  be  the  procedure  in  New 
York,  and  antitoxin  would  be  given  while  considering  the  subject.] 

Let  us  now  consider  the  treatment  of  the  bronchitis.  As  long  as 
the  inflammation  is  limited  to  the  larger  bronchi,  no  special  treatment 
is  called  for.  I  do  not  prescribe  mistura  solvens,  which  is  still  largely 
used,  because  I  have  never  become  con^'inced  of  its  efficaciousness, 
nor  of  its  entire  harmlessness  under  all  circumstances.  The  same  may 
be  said,  in  my  opinion,  of  the  decoction  of  ipecac  (0.5  to  200).  It 
seems  to  me  better,  in  treating  older  children  and  adults,  to  try  the 
effects  of  apomorphin,  but  only  if  the  condition  of  the  heart  makes  it 
seem  advisable. 

R  .     Apomorphini  Iwdrochlorat 0.02 

Ac.  hydrochlorici  dil 1.0 

Succ.  glycyrrhizse 5.0 

Aquse q.  s.  ad  100.0.  M. 

SiG. — One  teaspoonful  every  hour. 

The  above  is  the  dose  for  children ;  for  adults  it  may  be  doubled. 

This  class  of  remedy  is  indicated  when  in  spite  of  a  \dolent  cough 
the  sputum  remains  scanty  and  tenacious. 

A  constant  irritating  cough  may  prove  so  annojdng,  and  possibly 
even  so  exhausting,  as  to  demand  rehef.  Morphin  can  be  relied  on 
for  adult  patients,  but  in  common  with  most  other  physicians  I 
regard  it  as  contraindicated  in  case  of  young  children.  In  treating 
the  latter  we  should  rather  confine  ourselves  to  the  more  general 
measures  already  discussed. 

Every  effort  should  be  made  to  insure  an  early  recognition  of  the 
extension  of  the  inflammation  to  the  small  bronchi  and  the  consequent 
pulmonary  lesions,  since  it  is  extremely  important  to  begin  treatment 
at  once.  The  aim  of  the  treatment  is  to  keep  the  air-passages  as  open 
as  possible  for  the  admission  of  air  to  the  respiratory  surfaces,  and 
hj^dropathic  procedures  of  various  kinds  furnish  the  means  to  this 
end.  The  main  points  in  connection  with  the  treatment  have  already 
been  gone  over  (see  p.  362) ;  as  a  rule,  any  serious  bronchial  involve- 
ment in  measles  is  accompanied  b}'  high  fever.     Occasionally,  how- 
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ever,  the  temperature  is  fouiid  to  be  subnormal.  This  phenomenon 
is  almost  entirely  confined  to  cases  in  which  the  disease  has  been  in 
progress  for  some  time,  and  in  which  the  blood  has  become  insufficiently 
oxygenated  and  the  patient  is  already  w^ell  under  the  influence  of 
carbon  dioxid.  Heat  abstraction  is,  of  course,  contraindicated  under 
these  circumstances;  the  patient's  condition,  indeed,  rather  demands 
additional  warmth.  Deep  respiratory  effort,  however,  must  be  in- 
duced. A  thin  stream  of  cold  water  only  1  cm.  in  diameter,  but  as 
cold  as  can  be  obtained,  is  allowed  to  play  against  the  back  of  the 
head,  in  the  region  over  the  medulla  oblongata,  just  below^  the  external 
occipital  protuberance.  The  douche  should  last  a  few  seconds  only, 
and  be  repeated  at  intervals  of  fifteen  to  twenty  seconds,  for  ten 
times  at  the  most.  Care  should  be  taken  that  the  water  does  not 
come  in  contact  with  any  considerable  area  of  chest  or  back.  If  the 
worst  danger  for  the  patient  be  thus  happily  averted,  more  extensive 
douches  can  be  employed  later  during  a  full  bath,  which  is  to  be 
prescribed  with  reference  to  the  patient's  temperature.  As  long  as 
the  temperature  remains  subnormal,  heat  abstraction  is  absolutely 
to  be  avoided.  Instead,  a  warm  bath,  from  38°  to  40°  C.  (100°  to  104° 
F.),  is  strongly  to  be  recommended.  The  patient  should  be  kept  in 
it  for  some  time,  and  be  vigorously  rubbed  meanwhile.  The  superfi- 
cial circulation  is  stimulated  by  both  the  bath  and  the  friction,  thus 
relie\dng  the  heart,  and  the  heat  supplied  by  the  water  is  a  further 
advantage.  The  patient's  bed,  too,  should  be  warmed.  When  it  is 
impracticable  to  give  a  bath,  it  is  well  to  wrap  the  patient's  limbs 
in  hot  cloths ;  this  will  supply  a  certain  amount  of  heat,  or,  at  least, 
prevent  a  further  loss  of  the  same  from  the  body. 

If  the  case  has  been  under  medical  super^dsion  from  the  first,  the  un- 
favorable condition  just  described  T\ill  seldom  be  met  with.  It  develops 
quite  frequently,  however,  in  neglected  cases.  I  have  been  called  to  many 
such  in  the  past,  and  have  learned  by  personal  experience  that  it  is  impos- 
sible to  save  the  patient's  fife,  unless  a  further  loss  of  body-heat  be  pre- 
vented. It  is  unnecessary  to  argue  at  length  how  greatly  the  end  is 
hastened  by  this  loss. 

When  capillary  bronchitis  complicating  measles  is  treated  from 
the  first  according  to  the  principles  here  laid  down,  it  is  usually 
unnecessar}^  to  administer  mecUcines.  The  essential  point,  or  at 
least  the  most  important  point  to  be  gained  by  additional  treatment, 
is  to  stimulate  and  increase  the  expulsive  power  of  the  cough,  so  that 
no  further  stoppage  of  the  bronchi  may  be  caused  by  retained  secre- 
tion.   This  is  sufficiently  accomplished  by  the  douches,  and  much 
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more  effectually  than  by  drugs.     Among  the  latter,  howeyer,  I  still 
place  some  rehance  on  the  following  old-time  prescription: 

li  .     Infuso  decoct,  senega?  (rad.  10) 95.0 

Strain  and  add : 

Liq.    ammonii   anisat 5.0.  M. 

SiG. — One  teaspoonful  every  hour. 

For  adults  the  separate  ingredients  are  to  be  doubled  and  the 
mixture  giyen  in  tablespoon  doses.  It  is  seldom  indicated,  howeyer, 
for  adult  patients,  unless  they  are  unusually  weak  or  yery  old,  as 
otherwise  the  cough  hardly  eyer  grows  sufficiently  weak  to  necessitate 
artificial  stimulation. 

When  coarse  mucous  rales  are  heard  oyer  a  large  portion  of  the 
lungs  in  addition  to  the  fine  rales  already  present,  it  becomes  evident 
that  mucus  has  also  accumulated  within  the  larger  bronchi,  and  a  last 
effort  must  be  made  toward  its  removal  by  means  of  an  emetic.  The 
effects  of  a  douche  should  alwaj's  be  tried  first,  however,  and  I  recom- 
mend its  repetition  immediately  before  or  immediately  after  giving 
the  emetic,  before  the  latter  has  time  to  act.  A  patient  in  the  condi- 
tion here  described  will  necessarily  always  exhibit  the  symptoms  of 
advanced  carbon  dioxid  intoxication,  and,  among  these,  a  greatly 
reduced  reflex  excitabifity.  Sometimes  a  few  deep  breaths  alone 
will  suffice  to  restore  the  nervous  equilibrium  sufficiently  to  admit 
of  vomiting,  and,  in  consequence,  of  the  expulsion  of  the  mucus 
collected  in  the  larger  bronchial  tubes.  A  douche  chrected  against 
the  back  of  the  neck  wiU  often  prove  efficacious  in  this  connection. 

Unfortunately,  circumstances  do  not  always  permit  of  the  use  of 
warm  water  in  large  quantity,  and  in  such  cases  a  cold  pack  must  be 
substituted.  I  make  use  of  the  latter  when  forced  to  do  so,  but  am 
no  great  admirer  of  the  procedure.  0.  Vierordt  *  goes  too  far, 
though,  I  think,  in  calling  it  '^ utterly  valueless";  the  experience 
which  Bartels  and  v.  Ziemssen  had  wdth  its  employment  disproves 
such  an  assertion.  And  there  is  often  enough  no  other  method  open 
to  physicians  whose  practice  hes  among  the  poorer  classes — it  is 
important  to  bear  this  in  mind. 

I  will  not  deny  that  the  measure  in  Cjuestion  involves  certain 
possible  dangers,  but  believe  that  they  can  to  a  certain  extent  be 
avoided  by  observing  the  following  precautions: 

1.  The  arms  should  always  be  left  free;  the  pack  need,  as  a  rule, 
cover  only  the  chest  and  back.  If  it  seems  necessary,  because  of 
high  fever,  to  include  the  legs,  and  the  entire  body,  the  feet  must  not 

*  "Behandlung  der  Masern,"  Pentzoldt-Stintzing's  "  Handbuch,"  vol.  i,  p.  184. 
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be  allowed  to  become  chilled.  To  prevent  this,  they  may  be  wrapped 
in  warm  cloths  or  kept  warm  by  a  hot  bottle  or  be  briskly  rubbed. 
All  this  demands  at  least  a  woolen  blanket  and  sufficient  fire  to  heat 
water  or  sand  in  a  suitable  vessel  of  some  description.  If  these 
essentials  are  not  obtainable,  all  one  can  do  is  to  apply  cold  wet 
cloths  to  the  chest  and, abdomen.  Happy  the  physician  who  does 
not  need  to  face  the  external  miseries  of  life,  to  be  hampered  by  want 
and  poverty  in  caring  for  his  patients! 

The  compresses  should  never  be  drawn  so  tight  as  to  interfere 
with  the  expansion  of  the  chest. 

2.  Where  young  children  are  concerned,  a  considerable  degree  of 
heat  abstraction  takes  place  as  a  result  of  a  pack,  even  when  applied 
only  to  the  chest  and  back,  and  this  may  constitute  a  possible  source 
of  danger.  Bartels  and  v.  Ziemssen  have  found  that  unless  closely 
supervised  by  the  physician,  the  pack  is  sometimes  kept  up  too  long 
and  may  cause  threatening  symptoms ;  v.  Ziemssen  even  considers  it 
necessary  to  visit  a  child  which  is  under  this  treatment  every  two  to 
three  hours.  When  those  intrusted  with  the  nursing  are  unskilled  in 
the  use  of  the  thermometer  and  it  is  impracticable  for  the  physician 
to  see  the  patient  sufficiently  often,  it  is  a  good  plan  to  leave  orders 
for  the  pack  to  be  discontinued  as  soon  as  respiration  becomes  deeper. 
The  following  rules  are  of  service  at  such  times :  The  linen  cloths  are 
to  be  thoroughly  wet  in  cold  water,  but  very  carefully  wrung  out, 
and  applied  in  double  thickness  at  most  to  chest  and  back.  They 
are  to  be  renewed  every  half  hour  only.  If  the  child's  breathing 
grows  less  rapid,  if  its  forehead  and  abdomen  no  longer  feel  burning 
hot  to  the  hand,  and  it  goes  to  sleep,  the  cloths  are  not  to  be  changed 
again  until  these  symptoms  reappear.  Such  rules  furnish,  of  course, 
only  a  poor  guide,  but  the  physician  can  often  do  no  better. 

If  it  seems  desirable  to  bring  about  a  considerable  reduction  of 
temperature  within  a  short  space  of  time,  it  can  be  done  by  wringing 
out  the  cloths  less  thoroughly  and  changing  the  same  every  ten 
minutes.  The  orders  for  such  a  measure  should  be  given  very 
carefully  and  minutely. 

The  condition  of  the  heart  does  not  usually  call  for  special  treat- 
ment, as  this  organ  is  rarely  directly  affected  by  the  measles  poison, 
and  in  case  of  severe  general  toxemia  it  suffers  only  in  common  with 
all  the  other  organs  of  the  body.  But,  as  at  such  times  it  is  impos- 
sible to  determine  how  far  the  threatening  symptoms  are  due  to  the 
effect  of  the  toxins  on  the  nerve-centers,  and  how  far  to  the  direct 
toxic  influence  of  the  blood,  or  to  what  extent  the  muscular  system, 
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including,  of  course,  the  lie  art-muscle  itself,  is  in^'olved,  there  is  little 
to  be  hoped  for  from  treatment.  I  agree  "udth  0.  Vierorclt.'^  who 
strongly  recommends  hypodermic  injections  of  camphorated  oil. 
although  I  haAT  but  shght  confidence  in  its  power  to  exert  a  favorable 
influence  on  the  general  cotirse  of  the  case.  My  ad^■ice  is  to  make 
the  separate  closes  large. — for  children  1  gm.  =  0.1  gm.  of  camphor, 
for  adults  5  gm.  =  1.5  gm.  of  camphor. — but  never  to  repeat  them 
oftener  than  eA'ery  ten  horns.  My  experience  in  regard  to  the 
action  of  camphor,  which  is  ciuite  extensi^T.  has  made  me  deem  it 
inadvisable  to  repeat  the  injections  at  intervals  of  a  few  hom^s  only. 

The  strength  of  the  heart  is  undoubtedly  liighly  taxed  vrhen  the 
bronclii  and  limgs  are  seATrely  involved,  and  in  such  cases  treatment 
may  become  verv*  necessary.  Let  us  not  forget,  however,  that  better 
results  can  be  obtained  by  combating  the  fever  and  the  bronchitis — 
in  other  words,  by  preventive  measmes — than  by  direct  stimulation 
of  the  heart.  This  is  certain!}-  true  of  children,  at  least,  who  manifest 
quite  a  chfferent  degree  of  carchac  i.'igor  and  resistance  from  adults. 

The  administration  of  wine  in  comiection  vith  the  bath  treatment 
has  already  been  spoken  of.  Coffee  or  tea.  with  or  without  the 
adcUtion  of  a  strong  alcohohc.  is  also  a  valuable  stimulant.  If  the 
patient  shows  symptoms  of  collapse,  indicatiag  a  rapid  diminution  of 
carcUac  action,  camphor  may  be  gi^-en  hypoclermically.  either  in  oily 
or  ethereal  solution,  or  hypodermic  injections  of  ether  alone  may  be 
used  instead.  Collapse  may  occur  imcler  such  a  large  variety  of 
conditions  as  to  make  an  enumeration  of  the  same  almost  meaningless. 
It  is  simply  a  ciuestion  of  carefully  observing  the  action  of  the  heart, 
especially  if  respiration  is  any  in  way  interfered  with,  and  of  not 
waiting  too  long  before  resorting  to  stmiulation. 

Organs  of  Digestion. — In  measles,  as  in  all  other  infectious  cUseases 
accompanied  by  fever,  the  condition  of  the  mouth  should  receive 
careful  attention.  In  children  aphthous  inflanmnation  is  of  frequent 
occmTence.  and  the  growths  due  to  the  pressme  of  Oidium  albicans 
are  very  often  a  source  of  trouble.  For  this  the  catarrhal  iniiamma- 
tion  of  the  nasal  mucous  membrane  is  responsible,  by  necessitating 
breathing  through  the  mouth,  whereby  the  mucotis  membrane  of  both 
mouth  and  phar\-nx.  which  itself  is  abeady  the  seat  of  an  inflammatory 
process,  becomes  dry  and  cracked,  offering  a  favorable  opportmiity 
for  the  entrance  and  implantation  of  the  oidium.  and  undoubtedly 
of  other  varieties  of  microbic  life  as  well.     The  lower  the  constitu- 

^  Loc.  cit.,  p.  ISl. 
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tional  power  of  resistance  displayed  by  the  patient,  the  more  hkely 
are  we  to  meet  with  this  class  of  complications. 

Under  the  circimistances  it  is  naturally  impracticable  to  direct 
the  treatment  toward  the  improvement  of  the  general  nutrition; 
th-ere  is  no  time  for  this,  and  all  we  can  do  is  to  keep  the  mouth  and 
pharynx  in  a  condition  as  unfavorable  as  possible  to  microbic  develop- 
ment, by  the  most  conscientious  and  careful  methods  of  prophylaxis 
and  antisepsis.  And  additional  care  is  necessary  in  dealing  with  a 
patient  of  weak  constitution.  The  mouth  should  regularly  be 
cleansed  after  nourishment  has  been  taken,  and  the  nostrils  kept  as 
patent  as  possible.  If  oidium  patches  or  aphthae  have  already 
developed,  chlorate  of  potash  and  biborate  of  soda  are  indicated — 
but  I  will  not  enter  further  into  the  special  therapeutics  of  diseases 
of  the  mouth.  If  the  most  careful  prophylaxis  fails  to  prevent  the 
development  of  an  ulcerative  stomatitis,  or  even  noma,  the  compli- 
cation in  question  will  then  determine  the  further  method  of  treatment 
to  be  pursued.     This  has  alreadj^  been  described  in  another  place. 

Severe  forms  of  gastric  disturbance  need  hardly  be  spoken  of 
in  connection  with  measles,  as  they  differ  in  nowise  from  similar 
affections  seen  in  any  other  acute  infectious  disease  accompanied  by 
fever. 

It  is  important,  on  the  other  hand,  to  take  a  definite  stand  with 
regard  to  the  intestinal  disorders  of  measles. 

I  would,  in  the  first  place,  point  out  the  possibility  that  the  fre- 
quent evacuations  may  serve  the  purpose  of  carrying  off  injurious 
matter  of  some  description. 

Although  I  have  no  desire  to  appear  as  a  defender  of  the  old-time 
theory  of  intestinal  crises,  and  all  that  goes  with  it,  I  am  forced  to 
admit  the  kernel  of  truth  which  it  contains,  however  thick  the  shell 
of  absurd  generalizations  in  which  it  lies  incased  and  concealed.  The 
improvement  which  manifests  itself  in  the  patient's  entire  general 
condition  coincidently  with  the  frequent  diarrheal  passages,  an  im- 
provement which  is  especially  noticeable  in  severe  cases,  is  evidence 
in  favor  of  this  assumption.  It  is  no  less  a  fact  that  the  evacuations 
produced  by  the  action  of  purgatives  fail  to  exert  any  such  beneficial 
influence.  This  has  been  tested  so  often  as  to  make  it  more  than 
superfluous  for  the  individual  physician  to  repeat  the  experiment  at 
the  expense  of  his  patients.  In  view  of  these  points  I  would  suggest 
the  following  plan  of  treatment : 

1.  Diarrhea  during  measles  calls  for  no  treatment  unless  there 
is  danger  of  too  great  a  loss  of  fluid  from  the  body.     As  to  when  this 


TREATMENT.  373 

danger  arises,  it  is  better  to  judge  each  case  individually  than  to  be 
guided  by  any  general  rule  as  to  the  number  and  size  of  the  evacua- 
tions. Generally  speaking,  a  patient  whose  tissues  normally  contain 
a  considerable  quantity  of  fluid  is  able  to  bear  the  loss  of  a  larger 
amount  than  one  who  is  less  plentifully  supplied  in  this  respect,  but 
this  is  not  necessarily  the  case. 

2.  If  a  diarrhea  which  develops  when  the  measles  infection  is  at 
its  height  continues  to  persist  subsequently,  treatment  should  not 
be  too  long  delayed. 

3.  If  symptoms  appear  indicating  the  development  of  an  intestinal 
disorder,  not  directly  related  to  the  measles  infection,  the  complication 
is  to  be  treated  just  as  if  it  occurred  independently. 

The  last  statement  seems  self-evident,  and  needs  no  explanation. 
It  applies  equally  to  the  intestinal  disorders  which  are  met  with  as 
sequels  of  measles. 

The  treatment  of  the  diarrheal  affections  of  measles  in  the  narrower 
sense  of  the  words — if  I  may  so  express  myself — consists,  first,  in 
irrigation  of  the  bowel  with  physiologic  salt  solution  (0.6%)  at  the 
normal  body-temperature.  The  irrigation  is  to  be  practised  im- 
mediately after  an  evacuation,  and  is  to  be  repeated  two  or  three 
times  in  the  course  of  twenty-four  hours.  A  solution  of  gum  acacia 
(1  :  200)  may  be  used  in  addition,  as  it  serves  to  protect  the  intestinal 
mucous  membrane  from  the  irritating  effects  of  the  materials  coming 
from  higher  up  in  the  canal.  Its  sufficiency  is  more  marked  if  it  is 
preceded  by  an  irrigation  with  one  to  two  liters  of  the  salt  solution, 
I  to  ^  liter  of  the  gum  acacia  solution,  according  to  the  age  of  the 
patient,  being  injected  a  half  hour  or  less  afterward,  under  low 
pressure  (from  a  height  of  18  or  20  inches). 

Opium  may  be  used  without  hesitation  in  case  of  adults  and  of 
children  who  have  passed  the  period  of  secondary  dentition.  It  may 
occasionally  seem  imperative  to  employ  this  drug  in  treating  younger 
children,  but  the  very  frequent  idiosyncrasy  manifested  against  it 
at  an  early  age  must  never  be  forgotten. 

If  the  main  indication  is  to  prevent  further  loss  of  fluid  by  the 
intestinal  evacuations,  the  treatment  must  be  directed  toward  de- 
creasing the  peristaltic  action  of  the  large  intestine,  and  to  this  end 
opium  should  be  administered  locally.  For  young  children  laudanum 
is  the  most  preferable  form,  in  doses  in  accordance  with  their  age, 
using  a  demulcent  decoction  or  a  solution  of  gum  acacia  as  a  vehicle, 
and  injecting  it  under  low  pressure.  For  older  children  suppositories 
containing  the  extract  of  opium  are  to  be  recommended. 


374  '  MEASLES. 

The  application  of  warm  cloths  or  Priessnitz  compresses  to  the 
abdomen  is  a  useful  measure,  unless  contrainclicated  by  the  general 
condition  of  the  patient. 

A  suitable  diet  must  be  prescribed,  and  small  doses  of  a  dry  strong 
wine  or  of  cognac  are  especially  serviceable. 

As  already  stated,  severe  secondary  intestinal  disorders  demand 
special  appropriate  measures  of  treatment,  which,  as  a  rule,  call  for 
no  modification  with  reference  to  the  measles  infection,  as  they 
usualty  develop  onl}^  after  the  latter  has  run  its  course. 

Itching  of  the  skin,  if  troublesome,  can  be  partially  reheved  by 
inunctions  of  oil,  vaselin,  and  the  like. 

Nephritis  is  to  be  treated  as  in  cases  of  scarlatina. 

For  the  therapeutic  measures  best  adapted  to  overcome  the  com- 
plicating diseases  of  the  sensory  organs  reference  should  be  had  to 
the  works  of  speciaHsts. 

A  few  words  are  necessary  in  regard  to  diet.  In  ordinary  cases 
the  usual  rules  applicable  to  fever  patients  are  sufficient.  As  the 
sickness  is  normally  expected  to  be  of  short  duration  only,  it  is  unneces- 
sary to  force  much  nourishment  upon  a  patient  whose  appetite  is 
naturally  impaired.  Milk,  diluted  with  an  equal  quantity  of  water 
and  slightly  salted,  is  always  a  suitable  article  of  diet  for  a  fever 
patient,  whether  child  or  adult.  Wine  is  not  necessarily  indicated, 
but  I  am  personally  in  the  habit  of  prescribing  it  because  my  patients, 
as  a  class,  are  accustomed  to  its  use  and  are  then  willing  to  do  without 
any  other  medicine. 

The  appetite  usually  returns  soon  after  the  temperature  falls  to 
normal,  and  if  stomach  and  intestines  are  in  good  order,  the  con- 
valescent's desires  in  the  way  of  food,  unless  very  extreme,  may 
safely  be  complied  with. 

When  bronchopneumonia  develops,  complete  recovery  cannot  be 
expected  for  many  weeks,  even  in  favorable  cases,  and  the  general 
nutrition  will  necessarily  suffer  greatly  in  consequence.  Under  these 
circumstances,  the  patient  should  be  given  as  much  nourishment  as 
possible  from  the  first — not  at  all  an  easy  task.  Fluids  alone  should 
be  prescribed,  and  given  in  small  quantities.  The  extreme  dyspnea 
precludes  mastication  altogether,  and  it  is  very  difficult  for  the  pa- 
tient even  to  swallow  a  good  mouthful  of  a  fluid  substance  at  once. 
Often  it  is  impossible  even  to  give  water  per  rectum,  on  account  of 
the  A'iolent  attacks  of  coughing.  We  can  simply  try  to  do  our  best 
in  each  case. 

How  long  should  a  measles  patient  be  confined  to  bed?    In  an 
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attack  of  medium  severity  I  do  not  permit  the  patient  to  get  up  for 
from  one  to  two  weeks  after  the  last  rise  of  temperature.  The  differ- 
ence of  time  depends  on  the  surroundings  of  the  patient:  children 
Hving  in  well-warmed  houses  may  be  allowed  greater  latitude  in  this 
respect  than  those  belonging  to  the  poorer  classes,  who  are  better 
off  in  bed.  During  the  summer  the  rules  may  be  somewhat  more 
relaxed  than  is  ad^dsable  in  winter.  The  condition  of  the  respiratory 
organs  is  by  far  the  most  important  point  to  be  considered  in  this 
connection.  As  long  as  the  catarrhal  symptoms  persist,  I  usually 
prescribe  a  daily  bath  at  the  temperature  of  the  body,  followed  by  a 
very  short  cold  douche.  The  patient  should  be  kept  in  bed  all  the 
time  until  the  symptoms  of  respiratory  irritation  have  entirely  dis- 
appeared. Nor  should  the  marked  tendency  to  recurrences  of  bron- 
chitis which  is  manifested  by  the  patient  for  years  after  a  severe 
attack  be  forgotten,  and  the  necessity  which  it  imposes  of  taking 
suitable  precautions  against  exposure. 

With  reference  to  the  care  of  the  skin  during  convalescence,  it  is 
customar}^  to  prescribe  one  or  more  warm  baths  during  this  period. 
0.  Vierordt  has  lately  sounded  a  note  of  caution  as  to  such  baths,  as, 
according  to  his  experience,  a  cold  is  easily  contracted  immediately 
after  a  fever.  M}^  own  observations  do  not  support  this  statement, 
possibly  because  I  always  order  a  cold  douche  after  the  bath. 

The  supposed  \drtue  of  baths  as  a  means  of  lessening  the  danger 
of  infection  to  others,  because  the  epidermal  scales  are  thereby 
thoroughly  removed,  hardh^  deserves  special  comment,  as  it  is  chiefly 
an  expression  of  the  old-time  belief  which  made  the  stage  of  desqua- 
mation responsible  for  the  transmission  of  the  disease.  Apart,  how- 
ever, from  the  advantages,  the  particulars  of  which  are  as  yet  hardly 
clearly  understood,  to  be  derived  from  a  careful  toilet  of  the  skin, 
convalescents  usually  enjoy  the  warm  baths  as  well  as  the  douches, 
or  sometimes  in  spite  of  the  latter.  I  make  it  a  rule,  therefore,  to 
prescribe  one  a  daj^  up  to  the  time  of  complete  convalescence,  when 
the  patient  is  again  about  the  house. 
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Ix  none  of  the  acute  exanthemata  does  our  lack  of  knowledge  of 
the  cause  of  the  cUsease  prove  so  disturbing  a  factor  as  in  scarlatina. 
A  clear  conception  of  the  processes  that  take  place  in  the  body  in  its 
course  is,  on  account  of  this  fact,  rendered  in  every  respect  con- 
siderably more  difficult,  and  in  mam'  particulars  altogether  impos- 
sible. The  outward  manifestations  of  the  disease  are  very  various, 
and  its  inward  nature  must  be  an  analogous  one.  Other-^'ise  it  were 
hardly  conceivable  why,  far  more  frequenth'  than  in  any  other 
infectious  disease,  at  one  time  the  patient  promptly  jdelds  to  the 
destro3'er,  and  again,  under  what  appear  to  us  to  be  similar  conch- 
tions,  he  experiences  hardly  any  grave  consecjuences.  Between  these 
extremes  lies  a  vdde  territory  of  an  endless  number  of  disorders, 
that  can  involve  nearly  all  the  organs  of  the  body.  It  is  certainly 
an  important  consideration  that  other  infections  show  a  more  marked 
tendency  to  comphcate  the  course  of  scarlatina;  this  being  especially 
true  of  the  septic  processes.  This  fact,  however,  onh'  renders  certain 
features  a  little  more  intelligible. 

If  we  add,  now,  the  consideration  that  the  incubation  period  is 
of  such  a  varjdng  nature,  the  theory  becomes  still  more  firmly  grounded 
of  the  existence  of  a  cause  that  must  itself  act  under  very  varying 
conditions.  The  statistics  of  indi\ddual  experience  that  follow  ^\dll 
affirm  this  opinion  in  a  forcible  way. 

I  vn.sh  only  to  add  that  so  excellent  and  acute  an  observer  as 
Gerhardt  *  has  seriously  considered  the  question  as  to  whether  that 
which  we  call  scarlatina  is  not  rather  a  group  of  diseases  than  a  single 
cUsease. 

Hoio  far  can  we  trace  the  earliest  certain  history  of  scarlatina? 

^Section  on  Diseases  of  Children,  4Sth  Congress  of  German  Naturalists  and 
Physicians,  Graz,  1875.  Report  of  Soltmann,  "Jahrbuch  fiir  Kinderheilkunde," 
N.  F.,  Bd.  IX,  S.  322. 
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According  to  Haeser,*  from  the  thirteenth  century  on;  and  as 
proof  he  quotes  a  passage  from  Michael  Scotus  (d.  1250)  that  warrants 
this  assumption. 

Hirsch  f  holds  a  more  conservative  ground,  and  refrains  from  a 
definite  statement  or  date.  He  argues,  however,  that  scarlatina 
must  have  existed  as  a  disease  long  before  it  was  described  by  the 
medical  profession  as  a  separate  affection.  This  at  all  events  is 
most  probable. 

Whoever  wishes  to  consult  the  early  literature  on  this  question  will 
find  an  excellent  recapitulation,  with  citation  of  the  important  passages 
from  the  various  authorities,  by  Willan.J  The  conclusion  is — and  is  likely 
to  be  an  accurate  one — that  scarlatina  had  been  described  by  many  physi- 
cians, and  had  also  been  observed  by  them;  just  as  surely,  however,  that 
few  could  speak  from  an  actual  acquaintance  with  the  disease.  Apart 
from  measles  and  erysipelas,  which  have  been  repeatedly  and  intentionally 
classed  with  scarlatina  (as  when  one  wished,  for  theoretic  reasons,  to  make 
no  distinction,  or  when  he  was  unable,  through  lack  of  careful  observa- 
tion, to  distinguish),  those  diseases  which  can  occur  in  conjunction  with 
scarlatina  have  been  considered  as  types  of  the  genuine  disease;  of 
course,  with  special  mention  of  their  own  nature;  but  in  so  far  as  they 
were  considered  to  be  modified  forms  of  scarlatina,  they  exceeded  their 
right.  In  this  manner  diphtheria  especially  was  without  warrant  con- 
nected with  scarlatina,  and  Willan  himself  still  shows  a  tendency  in  this 
direction. 

Among  many  others  may  be  named  as  physicians  who  have  earned  for 
themselves  great  distinction  in  the  study  of  scarlatina:  Ingrassia  (Beo- 
bachtungen  aus  Palermo  im  1560) ;  Gregor  Horst,  1624;  Doring  (Breslau) 
and  Sennert  (Wittenberg),  1627.  Still  more  valuable  have  been  the  works 
of  Sydenham  and  Morton,  by  means  of  which  an  intimate  acquaintance 
with  scarlatina  has  spread  generally  among  medical  men. 

The  affection  has  been  given  various  names,  which,  although  describ- 
ing the  changes  caused  by  the  disease  of  the  skin,  helped  in  no  way  to 
avoid  the  confusion:  e.  g.,  "rossania,"  "rossalia,"  "robelia,"  and  "rubi- 
ola"  by  the  Italians;  presumably  derived  from  the  robia  root  (Ruhia 
tinctorum).  The  French  spoke  in  the  same  way  of  "  rubeola"  and  "  rubi- 
ola."  Among  the  various  authors  the  terms  "  morbillus  ignei,"  "  erysipe- 
lata,"  and  "purpura"  were  in  current  use,  while  "scarlatina"  is  said  by 
Haeser  to  have  been  used  among  the  Itahans  as  early  as  the  Middle  Ages. 

From  this  condition  of  affairs  it  passes  without  further  remark 
that  we  know  nothing  of  the  real  origin  of  scarlatina;  although  one 
circumstance  indicates  that  the  affection  claims  as  its  own  a  certain 
locality  in  the  world.     Europe  and  North  America  are  at  present  the 

*"Geschichte  der  epidemischen  Krankheiten,"  3d  revision,  p.  67,  Jena,  G. 
Fischer,  1882. 

t"Handbuch  der  historisch-geographischen  Pathologie,"  2d  revision,  Bd.  i, 
S.  122,  Stuttgart,  Enke,  1881. 

}  "  Hautkrankheiten,"  translated  by  F.  G.  Friese,  Bd.  m,  I.  Abtheilung,  S.  193, 
Breslau,  Korn,  1806. 
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mother-ground ;  though  scarlatina  may  occur  in  any  locahty  sporadic- 
ally or  even  in  a  passing  epidemic  form.  It  has,  however,  not  made 
for  itself  in  such  places  a  permanent  home.  It  is  always  a  possibility 
that  a  new  infection,  brought  from  elsewhere,  may  cause  a  reappear- 
ance of  the  disease.  In  the  absence  of  such  an  event,  and  in  such 
regions,  mankind  is  free  from  the  scourge  of  scarlatina.  This  cannot 
be  based  upon  the  existing  business  relations  and  the  changing 
concUtions  of  dailj^  hfe,  because  the  continually  afflicted  portion 
of  the  earth,  and  still  more  that  which  only  exceptionally  suffers, 
covers  too  great  an  area.  How  much  of  man's  existence  is  spent 
upon  the  highway,  how  wide  his  travels,  how  varying  his  conditions 
of  life!  And  a  further,  still  more  forcible  argument:  measles  no 
less  than  smallpox  recognizes  no  limits  to  its  distribution.  Where 
they  attain  a  footing,  there  they  remain.  Then,  after  the  first  attack 
of  the  disease,  the  soil,  so  to  speak,  exhausts  itself,  or  man  may 
render  himself  artificially  immune.  One  cannot,  however,  depend 
upon  the  conditions  presented  on  the  one  hand  b}'  the  Faroe  Islands, 
on  the  other  by  vaccination,  to  explain  the  limited  extension  of 
scarlatina.  There  is  surely  some  feature  involved  that  is  peculiar  to 
the  nature  of  the  infection. 

Scarlatina  does  not  attack  every  individual  that  is  exposed  to  the 
contagion.  The  reason  for  this  fact  we  cannot  explain.  I  will 
endeavor  in  the  following  to  present  a  sketch  of  the  facts  as  already 
ascertained,  and  I  consider  it  proper  to  begin  with  the  simple  con- 
cUtions of  the  Faroe  Islanders.  Possibly  no  case  of  scarlatina 
had  appeared  upon  these  islands  during  the  time  covered  by  historic 
records.  There  is  still  a  question  as  to  the  nature  of  the  epidemic 
of  the  years  1815  and  1816,  then  termed  "Friesel";  but  from  that 
time  on,  certainly  notliing  was  observed  that  was  even  suggestive 
of  scarlatina.  When  in  1873  to  1875  an  epidemic  of  scarlatina  did 
appear,  it  attacked  a  people  which  for  fifty-seven  years  had  certainly 
never  come  in  contact  with  the  contagion.  I  have  already  spoken  of 
the  business  relations  and  conditions  of  daily  life  among  the  Faroe 
Islanders,  that  render  so  exceptionally  favorable  the  exact  observation 
of  the  cause  of  the  epidemic,  and  need  only  state  that  the  observers 
were  among  the  foremost  and  most  conscientious  physicians.  The 
following  table  presents  a  full  insight  into  their  conclusions.  Hoff 
secured  the  statistics  for  the  chief  city  of  the  islands,  Thorshavn,  so 
that  we  have  before  us  an  accurate  abstract  of  the  subject.  The 
headings  of  the  various  divisions  of  the  table  will  make  clear  their 
contents. 
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The  chief  conclusion:  that  from  a  population  cojuprising  all  ages, 
and  certainly  not  protected  hy  a  pirevious  attack  against  scarlatina,  only 
38.3%  suffered  from  the  epidemic. 

A  comparison  with  the  statistics  of  measles  furnishes  an  oppor- 
tunity^ for  the  recognition  of  the  difference  in  man's  susceptibihty 
to  the  two  acute  exanthemata. 

Of  the  930  inhabitants  of  Thorshavn,  there  were  in  1875,  when 
measles  attacked  the  place  in  epidemic  form,  418  protected  by- 
previous  occurrence  of  the  infection,  and  yet  506  were  at  that  time 
prostrated  by  the  disease. 

Thus  there  were  more  than  99%  of  the  same  population  susceptible 
to  the  infection  of  measles,  whereas  only  38%  yielded  to  the  infection 
of  scarlatina. 

These  statistics  are  unique  in  that  such  favorable  conditions 
for  the  observation  of  the  disease  have  either  never  pre^dously  pre- 
sented themselves,  or  have  not  been  taken  advantage  of.  The  con- 
sensus of  medical  experience  agrees  in  its  verdict.  Further  discussion 
of  the  cause  of  immunity  of  individuals  against  scarlatina  I  prefer 
to  reserve  until  later,  and  at  present  only  state  the  further  important 
conclusions  obtained  from  the  Faroes  epidemic. 

Unfortunately,  we  cannot  state  with  the  certainty  that  was 
possible  in  the  measles  epidemic  the  manner  in  which  the  infection 
was  admitted  to  the  islands.  Hoff  expresses  the  opinion  in  his 
report  to  the  Sundhedscollegium  that  the  scarlatina  epidemic  had 
its  origin  either  in  the  Shetland  or  the  Orkney  Islands.  In  a  later 
communication*  he  designates  Kirkwall  (in  the  Orkneys)  as  the 
probable  birthplace  of  the  outbreak.  Only  the  seat  of  its  appearance, 
however,   is   certain — the  island  of  Sudero,   where  the  first   cases 


* "  Remarks  on  the   Climate   of   the  Faroe   Isles, 
Meteorological  Society,  1882. 


Journal   of  the   Scottish 
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appeared  in  February,  1873.  From  October  of  the  same  year  on, 
occm-red  a  spread  of  the  infection  to  Thorshavn,  and  then  it  extended 
completely  over  the  island. 

This  required  a  comparatively  long  space  of  time — from  February, 
1873,  until  April,  1875;  in  short,  twenty-seven  months.  The  par- 
ticulars can  be  gathered  from  the  following  statistics. 

If  we  reason  from  the  supposition  (and  there  appears  no  other 
so  suitable)  that  the  infection  dates  from  a  single  importation  of  the 
disease,  we  can  see  how  continually  the  scarlatina  epidemic  retained 
its  hold  upon  Suclero,  the  place  of  the  first  attack.  It  began  and 
ended  upon  this,  one  of  the  largest  of  the  24  islands.  The  prepon- 
derance of  those  afflicted  were  attacked  in  the  seventeenth  month 
(reckoned  from  the  beginning) .  After  an  intermission  of  the  following 
three  months,  there  was  a  relighting  of  the  disease. 

It  is  reported  that  from  other  portions  of  the  group  of  islands 
the  infection  was  carried  back  to  Sudero,  although  nothing  is  said 
in  regard  to  particulars.  Even  though  one  cpnsiders  this  fact  (if 
we  take  it  for  granted  that  it  is  already  assured),  the  conclusion 
remains  even  more  positive,  that  a  general  susceptibility  to  the 
infection  of  scarlatina  does  not  exist.  In  regard  to  Thorshavn  the 
fact  is  of  importance  that  its  people  live  crowded  together,  and  come 
in  constant  contact  with  one  another  in  daily  traffic.  The  number 
of  \dctims  in  this  place  very  soon  reached  its  maximum.  Out  of  237 
cases,  211  (89%)  occurred  in  three  consecutive  months,  of  which  the 
first  leads  with  118  (50%).  I  will  later  on  demonstrate  the  fact  that 
the  proper  inference  is  not  one  of  an  exhaustion  of  the  disease. 

How  irregular  the  extension  of  scarlatina  appears  to  be,  has  been 
clearly  shown  by  the  records  of  its  beha\dor  in  the  various  inroads 
upon  the  Faroe  Isles.  I  mention  only  the  figures  that  comprise 
the  rather  more  marked  local  epidemics,  together  with  their  relative 
percentages.  They  are  as  follows:  Haldersvig,  161  inhabitants  and 
58  scarlet  fever  cases  (36%) ;  Eide,  305  inhabitants  and  6  scarlatina 
cases  (2%).  Of  the  latter  (Eide)  it  should  be  mentioned  especially 
that  it  is  a  thickly  settled  place. 

Let  us  now  consider  the  main  points  in  the  observations  in  the 
Faroe  Islands  in  relation  to  the  nature  of  the  transference  of  the 
scarlatinal  poison. 

It  must  be  stated  in  the  beginning  that  this  cannot  by  any  means 
be  determined  with  the  certainty  that  was  possible  in  measles.  The 
length  of  the  period  of  incubation  cannot  be  so  sharply  defined. 
Hoff  states,  it  is  true,  that  its  duration  comprises  with  regularity 
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eight  or  nine  days,  and  presents  considerations  that  must  be  called 
incUcative  of  the  truth  of  his  assertion;  as,  for  instance,  the  follow- 
ing: 

1.  A  peasant  girl  on  the  11th  of  November  consulted  a  physician 
in  Thorshavn,  which  town  was  then  suffering  severely  from  the 
epidemic  form  of  scarlatina.  At  her  home  there  was  no  sign  of  the 
cHsease.  She  herself  became  ill  on  the  19th  of  November,  and  later 
on  the  27th  and  28th  two  others  of  her  household. 

One  ma)^  object  to  the  first  of  these  three  cases  on  the  ground 
that  we  know  only  of  .the  girl  as  haAdng  been  in  an  infected  locahty, 
not  as  haAdng  come  into  contact  with  persons  ill  of  the  disease.  This 
somewhat  trifling  objection  does  not,  however,  hold  with  the  two 
following  cases. 

2.  On  May  2d  a  sailor  in  whom  the  eruption  appeared  on  this  very 
day  was  admitted  to  the  Thorshavn  hospital.  Nine  days  before 
he  had  been  in  Klakswig,  where  scarlatina  was  "udde-spread.  Before 
and  since  he  had  without  intermission  been  on  the  sea,  and  busy  at 
his  occupation  as  a  fisherman. 

3.  The  one-year-old  daughter  of  an  inhabitant  of  Kollefjord  went 
to  bed  T\ith  scarlatina  and  diphtheritis.  Her  four-year-old  sister, 
who  up  to  that  time  had  lived  in  a  distant  healthy  dwelling,  was 
brought  home  on  June  15th,  and  at  five  o'clock  in  the  morning  was 
placed  in  bed  by  her  sick  sister.  Dr.  Hoff,  who  ^dsited  the  place 
at  seven  o'clock,  two  hours  later,  had  the  children  separated  at  once, 
and  the  well  child  kept,  as  far  as  possible,  from  the  sick  one.  Both, 
however,  remained  in  the  same  house.  On  June  24th  the  four-year- 
old  girl  also  broke  out  with  the  scarlet  rash. 
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This  case  also  we  must  accept,  even  though  it  is  not  absolutely 
certain  that  the  infection  cUd  not  occur  at  a  later  moment,  since  outside 
intercourse  was  not  entirely  prevented. 

If  we  admit  that  the  possibility  of  an  eight-  or  nine-day  incubation 
period  is  conclusively  demonstrated  by  these  observations,  we  must 
straightway  include  the  fact  that  the  duration  also  may  be  of  different 
lengths.  Hoff  is  of  the  opinion  that  the  apparent  exceptions  to  the 
rule  can  always  be  explained:  as  in  cases  where  the  occupants  of  a 
house  in  which  scarlatina  has  obtained  a  footing  are  attacked  at 
intervals  of  one  or  several  days.  This  maj^  depend  upon  the  varying 
susceptibility  of  the  individual;  in  addition,  to  which  must  come 
into  consideration  the  persistency  and  tenacity  of  the  infection. 

The  foregoing  is  certainly  a  plausible  theory.  It  is  just  as  possible, 
however,  that  the  incubation  period  is  one  of  varying  duration, 
and  the  limitation  of  the  incubation  to  eight  or  nine  days  is  not 
so  frequent  an  occurrence  that  one  must  accept  it  as  the  rule.  Hoff 
himself,  as  is  indubitably  shown  by  these  observations,  has  seen 
exceptions,  as  well  as  the  other  physicians  at  work  with  and  near 
him.  Of  these,  Petersen  speaks  of  variations  in  the  incubation 
period  of  nine  and  eleven  days;  Lund  also  mentions  the  same  fact, 
and  refers  to  9  cases  that  he  considers  applicable.  Of  these,  he  shows 
a  nine-day  incubation  period  in  only  1,  a  ten-day  period  in  5,  and  in 
3  a  duration  of  eleven  days. 

In  forming  a  decision  as  to  the  time  of  the  infection  by  scarlatina, 
and  as  to  whether  a  third  person,  himself  remaining  well,  or  fomites, 
can  transmit  the  infection,  the  Faroes  epidemic  affords  useful  evi- 
dence. 

In  the  summary  of  the  sanitary  report  the  following  concise 
statement  is  made:  "The  transmission  of  the  infecting  substance 
occurred  undoubtedly  in  the  majority  of  cases  by  direct  contagion, 
and  usually  during  the  stage  of  desquamation.  Lund  reports  the 
occurrence  of  infection  in  isolated  cases,  even  during  the  incubation 
period,  three  to  six  days  after  the  infection  of  the  patient,  who  from 
this  time  on  transmitted  the  disease.  Contagion  also  appears  to  have 
occurred  repeatedly,  in  isolated  cases,  during  the  period  of  eruption. " 
But  as  statistics  are  lacking,  discussion  is  of  no  advantage. 

As  evidence  for  the  theory  that  scarlatina  can  be  transmitted 
by  means  of  fomites,  and  by  persons  who  themselves  remain  healthy, 
may  be  mentioned  the  following:   • 

1.  Articles  of  clothing  were  taken  from  a  house  in  which  there 
had  been,  three  months  before,  two  cases  of  scarlatina  to  a  house  in 
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a  locality  free  from  the  infection,  whereupon  this  localitj^  became 
the  seat  of  the  disease. 

2.  Furnitm"e  from  a  house  in  which  there  had  been  scarlatina  is 
said  to  have  been  the  contagion  bearer. 

Since  no  definite  statements  are  presented,  one  must  not  place 
too  great  reliance  upon  these  claims. 

3.  "An  instance  of  the  transference  of  the  infecting  substance 
through  the  medium  of  one  or  even  two  persons  who  themselves 
escaped  infection  seemed  to  cause  the  first  appearance  of  the  disease 
in  Videro,  one  of  the  northern  islands.  The  disease  appeared  in  two 
houses  on  the  ninth  day  after  Petersen  (the  attending  physician)  had 
passed  the  night  in  one,  and  was  then  consulted  by  a  patient  from 
the  second  dwelling.  This  patient  himself,  an  adult,  was  not 
attacked,  but  the  children  in  the  house  occupied  by  him  received  the 
infection." 

4.  "A  servant  traveled  from  an  infected  dwelling  in  Thorshavn 
on  November  5th  to  his  employer's  in  Kollefjord,  where  the  disease 
had  not  previously  made  its  appearance.  The  journey  (several 
miles)  was  made  in  an  open  boat,  in  a  pouring  rain,  and  against  a 
strong  headwind.  The  man  came,  therefore,  in  all  probability  in 
first  contact  with  the  children  of  his  employer  on  the  next  day; 
yet  the  exanthem  appeared  on  them  nine  days  later,  on  November 
isth"  (Hoff). 

5.  "A  sailor  left  his  home,  which  was  infected  by  scarlatina, 
without  himself  ha^dng  suffered  from  the  infection.  He  then  re- 
mained more  than  three  weeks  at  sea  on  board  a  fishing- vessel.  On 
his  home  journey  he  spent  the  night  of  March  28th  in  the  locality  of 
Nordskaale  after  he  had  put  on  his  best  clothing,  which  had  up  to 
that  moment  been  kept,  with  the  contagion  probably  clinging  to 
them,  in  his  ship's  chest.  In  the  village,  where  pre^dously  no  scarla- 
tina had  been  known,  there  appeared  on  the  5th  of  April,  and  in  the 
house  in  which  the  sailor  had  passed  the  night,  an  outbreak  of  the 
exanthem"  (Hoff). 

The  foregoing  reports  are  a  literal  translation.  They  appear  to 
be  conclusive,  although  it  seems  to  me  that  their  authors  repeat  them 
mainly  from  hearsa}^,  and  do  not  seem  inclined  to  shoulder  the  full 
responsibility.  The  possibility  of  infection  by  even  another  way  is 
established  by  various  facts.  Thus,  it  is  mentioned  in  the  report 
that,  besides  the  849  cases  that  came  to  pubhcation  through  their 
physicians,  "probably  not  so  A^ery  seldom  hght  cases  had  escaped 
recognition  by  the  attending  physician." 
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The  people  evidently  did  not  fear  the  disease,  as  was  the  case 
with  measles,  and  this  fact  is  emphasized  in  the  report  of  the  district 
physician,  Petersen.  And  it  is  easily  comprehensible,  when  one  con- 
siders the  different  manner  in  which  the  two  diseases  showed  themselves 
to  the  inhabitants  of  the  Faroes. 

In  the  severe  measles  epidemic  of  1846  nearly  three-fourths  of  the 
entire  popidation  were  attacked,  many  died,  and  all  cases  occurred  within 
a  comparatively  short  space  of  time.  In  contrast,  the  mild  scarlatina  epi- 
demic, which,  in  such  a  length  of  time,  attacked  only  about  one-eleventh 
of  the  population,  and  proved  fatal  in  not  more  than  4%  of  cases,  must 
have  appeared  of  far  less  importance  in  the  minds  of  the  people. 

Moreover,  the  fact  has  not  been  overlooked  that  so  little  attention 
was  paid  to  the  exclusion  of  all  communication  \\dth  the  outside 
world;  nor  is  it  sm^e  how  much  attention  was  paid  to  remembering 
what  persons  entered  the  house.  And  if  it  be  still  further  considered 
that  those  who  were  mildly  attacked  exhibited  fewer  signs  of  their 
ailment, — for  we  know  how,  often  enough,  in  adults  scarlatina  may 
pass  by  mth  a  mere  angina, — one  is  inclined  to  withhold  definite 
conclusion  as  to  the  transmission  of  the  disease. 

If  this  is  true  of  conditions  in  general,  it  must  be  applicable  to  a 
greater  degree  in  those  that  are  offered  by  a  life  in  which  the  cases 
of  scarlatina  appear  at  short  intervals;  and  an  active  business  Ufe 
allows  httle  probabiht}^  that  the  time  of  infection  can  be  recognized. 
Naturally  it  will  be  necessary  to  gather  together  our  combined  ex- 
perience. I  wdsh  to  begin  with  the  consideration  of  the  immunity 
of  the  individual. 

"We  may  consider  it  an  established  fact  that  the  period  of  life  has  a 
very  considerable  influence,  in  the  sense  that — drawing  only  a  rough 
boundary-line — after  puberty  there  is  a  markedly  diminished  sus- 
ceptibihty  to  the  infection  as  compared  with,  earlier  life.  In  the 
schedule  of  Hoff,  which  I  quoted  above,  and  which,  although 
merely  a  synopsis,  is  accurate,  there  will  be  seen  the  foUomng  figures : 
Out  of  343  inhabitants  of  Thorsha^m  up  to  twenty  years,  193  were 
attacked  with  scarlatina  (56.3%) ;  out  of  582  inhabitants  of  Thorshavn 
over  forty  A^ears  of  age,  44  suffered  from  the  disease  (7.6%). 

This  is  a  proportion  of  about  7  to  1,  and  since  it  concerns  a  popula- 
tion not  rendered  even  partly  immune  by  a  pre\dous  epidemic,  the 
conclusion  is  of  marked  import.  The  foregoing,  which  is  recognized 
as  a  fact  on  all  sides,  ought  to  be  corroborated  by  two  great  series 
of  compilations  formed  of  statistical  figures.  And  even  with  the 
present  estimation,   though  only  approximate  conclusions  can  be 
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formed  and  there  are  no  absolute  figures,  it  is  none  the  less  a  satis- 
factory one,  in  my  opinion. 

Norway:  The  proportion  between  those  who  died  of  scarlatina 
(1872-78)  and  the  total  population,  arranged  by  ages  and  accord- 
ing to  the  sex,  is  presented  in  official  form  in  the  diagram  of 
Dr.  Axel  Johannessen.*  This  shows  that  after  the  tenth  year 
there  occurs  a  very  considerable  decrease  in  the  mortality  of  scar- 
latina. After  the  fifteenth  year  the  mortahty  scarcely  enters  into 
consideration.  The  same  conclusions  are  obtained  from  the  fol- 
lowing tables  of  mortality  in  England  from  scarlatina  between  1868 

and  1872  t: 

SCARLATINA   IN   NORWAY. 
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Of  1000  that  died  as  a  result  of  the  scarlatina,  the  ages  were,  in 
years : 

0-1;     1-2; 


65 


147 


2-3; 

3-4; 

4-5; 

5-16; 

15-25; 

25-45; 

45-65 

165 

149 

120 

316 

22 

14 

2 

No  one  of  the  number  was  older  than  sixty-five.  From  fifteen 
years  on,  the  mortality  rate  decreases  so  rapidly  that  from  the  1000 
only  38  deaths  fall  in  the  later  years  of  life. 

The  conclusions  to  be  drawn  from  the  above  figures  admit  of  a 
double  significance.  There  may  be  indicated  a  less  frequent  infection 
at  the  corresponding  age  (after  puberty),  or  there  may  also  be  a 
lessened  virulence  in  the  infection  itself.  In  the  case  of  scarlatina 
probably  both  factors  exist  side  by  side.     Should  any  one  wish  to 

*"Die  epidemische  Verbreitung  des  Scharlachfiebers  in  Norwegen,"  "Acade- 
misches  Preisschrift,"  S.  144,  Christiania,  Jakob  Dybwad,  1884. 

fDr.  John  W.  Tripe.  Quoted  from  the  "Jahrbuch  fiir  Kinder heilkunde,'* 
N.  F.,  Bd.  IX,  S.  412. 
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extend  the  distribution  of  the  mortality  over  the  various  years  of 
childhood,  the  following  may  be  learned  from  the  comprehensive 
analysis  by  Murchison,*  which  covers  148,829  fatal  cases  in  England: 

0-1  year  of  age     9,999  =    67  per  1000 

1-2  years  "      "     20,975  =  141     "        "      )    ^  ^  , 

2-3      "      "     "     23,842  =  160     "       "  ^""f]   "^^^^^   °^ 

3_4      "      "      "     22,528  =  151     "       "      '  ^^®^^' 

4-5      "      "     "     17,726  =  119     "       " 

Total  mortality  for  the  ages  0-5  =  638  per  1000. 

The  figures  further  show: 

5-10  years  of  age  38,591  =  259  per  1000 
10-15      "       "      "       8,676  =    58     " 

The  small  remainder  of  45  in  a  thousand  distributes  itself  over 
the  different  ages  of  life.  A  list  of  the  "very  old  folk"  is  made 
by  Thomas,  one  of  whom  is  said  to  have  been  one  hundred  and 
forty-one  years  of  age. 

Still  more  exact  are  the  statistics  reported  by  Johannessen  f  in 
regard  to  the  fatal  cases  of  scarlatina  in  Christiana  during  the  first 
year  of  life.  They  comprise  1040  cases  occurring  between  the  years 
1862  and  1878,  and  of  these  there  died  at  the : 

1st  month   0  \    ^,      _    ,  .  ... 

„,,„,,,  „  /    The  first  year  of  life : 

2d  and  3d  months   o  \        m^i  ,i-. 

4th  to  6th        "        12  ^r^nnn      "^^ 

7thtol2th      "        78)       98perl000. 

2d    and  3d    years 430  per  1000. 

4th  and  5th  years 226 

From  5  to  10  years  205    " 

From  11  to  15  years 23 

One  sees  thus  how,  in  spite  of  the  smaller  figures,  and  notwith- 
standing the  very  different  outward  conditions,  the  essential  principles 
of  the  conclusions  remain  the  same. 

Also  the  communis  opinio,  the  general  view  held  by  the  medical 
profession,  which  does  not  rest  upon  figures  for  its  basis,  is  in  perfect 
accord  with  the  more  exact  findings.  Thomas  quotes  a  number  of 
statements  of  individuals  that  one  may  read  if  one  wishes. 

The  question  as  to  whether  the  immunity  conferred  by  a  certain  age 
in  life  is  lessened  under  certain  conditions  is  of  such  practical  importance 
that  I  would  like  to  discuss  it  thoroughly. 

*  These  statistics  are  taken  from  Thomas's  "Scharlach,"  in  v.  Ziemssen's 
"Handbuch,"  Bd.  ii,  2,  S.  188,  2d  edition. 
tLoc.  cit.,  p.  86  (Tabelle  VI). 
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We  will  start  again  from  conditions  that  are  the  most  simple  and 
uncompHcated.  Such  are  to  be  found  in  the  so-called  ''surgical 
scarlatina."*  I  follow  the  findings  of  Hoffa,  who  has  weighed  the 
facts  under  consideration  with  excehent  judgment.  It  should  be 
pointed  out  at  the  start  that  many  have  been  too  comprehensive  in 
their  hmitation  of  the  diagnosis.  For  what  cannot  be  included  in 
such  a  definition  as:  " If  an  exanthem  resembling  scarlatina  develops 
in  a  traumatic  case,  or  after  an  operation,  whether  at  the  site  of  the 
injury  or  at  a  point  distant  from  the  same,  we  call  the  condition  sur- 
gical scarlatina ' '  ? 

Hoffa  properly  excludes  such  cases  as  are  not  certainly  scar- 
latina, and  these  fall  into  three  classifications : 

1.  Erythema  congestivum.  A  local  wheahng  of  the  skin,  appearing 
a  few  hours  after  a  trifling  operation,  such  as  circumcision,  and  just 
as  promptly  disappearing,  leaving  no  trace  behind.  It  appears  most 
frequently  in  injuries  of  or  interferences  with  portions  of  the  body 
that  are  rich  in  nerve-supply,  and  we  may  look  upon  the  condition  as 
in  a  measure  a  sensory  phenomenon  dependent  upon  the  vasomotor 
nerves,  and  partly  as  a  reflex  symptom. 

2.  Erythema  toxicum  conforms  in  all  particulars  to  the  nature 
of  the  erythemata  that  occur  after  the  use  of  certain  drugs:  e.g., 
the  balsams,  etc.  We  take  it  for  granted  that  in  such  cases  there 
are  present  in  the  blood  certain  secretions  from  the  wound,  or  de- 
stroyed tissue  materials  due  to  the  injury,  and  consider  (it  appears 
to  me  with  insufficient  reason)  the  fibrin  ferment  to  be  the  cause. 
Certain  it  is  that  after  the  use  of  anesthetics,  and  in  cases  of  poisoning 
with  phenol  or  mercuric  chlorid,  these  erythemata  can  manifest 
themselves.  One  in  especial  presents  an  extraordinary  resemblance 
to  scarlatina  in  the  form  of  a  finelj^  punctate  reddening  of  the  skin. 
Other  forms  show  more  of  the  well-known  larger  spots,  separated 
by  unaffected  areas.  Only  the  trunk  and  limbs  are  affected,  the 
eruption  lasts  about  twenty-four  hours,  and  no  desquamation  ensues. 
It  is  very  remarkable,  moreover,  that  general  symptoms,  a  suddenly 
oncoming  high  fever,  in  certain  cases  with  brain  symptoms  and 
gastric  disturbance,  accompany  the  appearance  of  the  erythema. 

3.  Skin  affections  that  are  associated  with  septic  conditions  are 
named  in  this  connection  with  great  appropriateness,  since  they  are 
by  far  the  most  difficult  to  exclude. 

*  Compare  Dr.  Albert  Hoffa  in  Richard  v.  Volkmann's  Sammlung  klinischer 
Vortrage,  Section  on  Chiriirgie,  Nr.  90,  S.  2679  (1886  and  1887).— Dr.  Konrad 
Brunner:  "  Ueber  Wundscharlach,"  Berliner  klinische  Wochenschrift,  1895,  Nr.  22. 
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Hoffa  takes  the  following  position  after  discriminating  between 
the  conditions  that  show  a  degree  of  resemblance  to  scarlatina  that 
requires  no  very  marked  consideration:  ''I  consider  the  diagnosis 
of  scarlatina  assured  only  when,  in  addition  to  the  characteristic 
exanthem,  at  least  one  or  other  of  the  signs  that  make  up  the  symptom- 
complex  of  the  disease  is  present,  as  angina,  swelling  of  the  sub- 
maxillary glands,  desquamation,  or  nephritis.  It  becomes  absolutely 
certain  if  other  patients  that  have  come  in  contact  with  such  a  case 
also  become  infected." 

Whoever  observes  in  his  diagnosis  of  the  individual  case  this 
method  of  procedure  will  certainly  stand  on  safe  ground.  We  have 
now  gone  so  far  that  we  may  ask  the  question:  Is  the  tendency  to 
scarlatina  increased  in  any  way  hy  trauma? 

English  surgeons,  as  Sir  James  Paget,  seem  disposed  to  answer 
in  the  affirmative,  and  to  attribute  the  condition  to  an  alteration 
of  the  nervous  system  due  to  the  trauma  itself  or  to  an  inflammatory 
process.  Nothing  can  be  made  out  of  such  general  statements. 
Much  more  practical  seem  the  conclusions  of  Hoffa,  who  has  deter- 
mined the  fact  that  scarlatina  can  originate  from  wounds.  To  be 
sure,  the  number  of  cases  that  are  capable  of  proof  is  small.  But 
one  exists  among  them  before  which,  it  appears  to  me,  every  criticism 
that  confines  itself  within  the  bounds  of  reason  must  yield.  I  refer 
to  the  study  of  his  own  case  by  W.  von  Leube — for  he  unfortunately 
was  the  sufferer. 

I  give  his  own  statement, "^  Hoffa 's  account  differing  from  it  only 
in  insignificant  details.     Von  Leube  says : 

"  I  have  surely  had  a  very  slight  tendency  to  scarlatina,  since  neither 
as  a  child,  when  several  of  my  brothers  and  sisters  were  ill  of  the  disease, 
was  I  attacked,  nor  later  on,  in  my  treatment  of  my  patients.  One  day  I 
wounded  the  index-finger  of  my  left  hand  during  the  autopsy  upon  the 
cadaver  of  a  case  that  had  died  of  an  unusually  severe  case  of  scarlatina. 
On  the  seventh  day  after  the  injury  to  my  finger  the  wound,  which  had 
only  imperfectly  healed,  began  to  pain.  Then  early  in  the  tenth  day  I  be- 
came unwell  and  angina  appeared.  On  the  eleventh  day  vomiting,  and  a 
decided  fever  followed,  and  at  the  end  of  the  same  day  the  scarlatinal  ex- 
anthem appeared.  This,  contrary  to  the  usual  procedure,  spread  first 
from  the  original  lesion,  following  the  lymphatic  vessels  up  to  the  left  arm,  in 
the  form  of  a  broad  red  stripe,  and  then  rapidly  extended  over  the  rest  of  my 
body.  The  course  of  the  disease  was  one  of  medium  severity ;  the  desqua- 
mation began  also  upon  my  left  arm." 

I  would  call  attention  to  the  fact  that  the  beginning  of  the  fore- 

*"Specielle  Diagnose  der  inneren  Krankheiten,"  Bd.  ii,  S.  364,  2d  and  3d  edi- 
tions, Leipzig,  F.  C.  W.  Vogel,  1893. 
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going  case,  as  far  as  the  general  symptoms  were  concerned,  corre- 
sponded throughout  to  the  usual  form;  that  the  angina  was  not 
lacking,  but  that  the  eruption — the  skin  involvement — began  at  the 
seat  of  injury,  and  that  at  this  point  the  reorganization  process  also 
began.  So  that  I  consider  it  a  fact  established  by  the  experience 
in  this  case,  that  the  infection  of  scarlatina  can  have  its  origin  in  a 
wound,  and  that  this  actually  occurred  is  witnessed  by  the  mode  of 
extension  of  the  skin  affection. 

This  theory  of  Hoffa,  that  every  open  wound  offers  a  more  ready 
means  of  entrance  to  the  infection  of  scarlatina,  just  as  to  any  other 
infection,  will  not  be  doubted  in  its  broad  application.  The  body, 
which  is  in  itself  not  more  than  at  other  times  susceptible,  finds 
itself,  owing  to  the  presence  in  large  quantities  of  the  toxic  substance, 
■unprepared  to  withstand  an  influence  which  when  it  was  a  weaker 
force  it  had  resisted;  and  if  it  were  still  less  potent,  it  would  still 
overcome.  The  principle  holds  even  in  matters  that  do  not  concern 
the  human  constitution,  and  especially  when  the  organic  and  inorganic 
natural  poisons  are  under  consideration.  If  I  understand  von  Leube 
correctly,  he  holds  in  this  matter  a  similar  opinion. 

An  estabhshed  footing  will  be  obtained  for  the  theory  provided 
the  fact  is  verified  that,  in  the  event  of  a  scrupulous  antiseptic  treat- 
ment of  wounds,  such  a  condition  as  surgical  scarlatina  in  the  strict 
sense  of  the  word  does  not  exist.  In  favor  of  this  speaks,  in  addition 
to  Hoffa 's  own  observations,  the  epidemic  of  scarlatina  in  the  surgical 
ward  of  Guy's  Hospital,  reported  by  the  English  surgeon  Howse. 
His  final  conclusion  is  that  antiseptic  treatment  is  a  complete  and 
perfect  protection  against  such  infection  by  scarlatina. 

To  sum  up,  we  may  say  that  wounds  perhaps  render  their  victim 
liable  to  somewhat  more  ready  infection  by  scarlatina  than  otherwise 
were  the  case.  This  possibility  is,  however,  so  small  that  it,  in  point 
of  fact,  seldom  comes  into  consideration. 

That  we  should  not  ascribe  to  wounds  in  a  general  way  an  interruption 
of  the  immunity  given  by  the  age  in  life  is  just  as  certain. 

On  the  other  hand,  it  must  be  admitted  that,  once  scarlatina  has 
made  its  way  into  a  hospital,  its  inmates  are  somewhat  more  in 
danger  of  infection  because  of  the  fact  that  they  present  in  these 
wounds  wider  gates  of  entrance  for  the  poison.  This  pertains  to  all 
wounds,  no  matter  what  the  outward  condition,  that  come  into 
proximity  with  scarlatina. 

The  question  is  not  so  simple  a  one  as  to  the  importance  of  the 
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relation  between  the  childbed  and  scarlatina.*  I  am  of  the  opinion 
that  two  tendencies,  professionally  speaking,  rule  among  medical 
men,  the  one  exerting  itself  more  along  specialistic  Hnes,  the  other 
more  in  sympathy  with  the  general  views  of  the  day. 

R.  Olshausen  is  at  present  one  of  the  most  decided  representatives 
of  the  specialistic  school,  and  an  article  t  by  him  contains  the  reasons 
supporting  the  theory  that  during  the  puerperium  scarlatina  is  an 
infection  especially  to  be  dreaded.  I  must  go  more  into  detail  in 
regard  to  the  matter.  It  is  of  the  first  importance  to  differentiate 
between  genuine  scarlatina  and  other  forms  of  eruption  that  occur 
during  the  childbed,  but  which,  apart  from  a  more  or  less  marked, 
and  sometimes  deceptive  (Litten),  outward  resemblance,  have  nothing 
in  common  with  the  true  infection  of  scarlatina.  Hoffa's  classification 
of  surgical  scarlatina  more  than  likely  covers  the  question,  and  essen- 
tially the  same  conditions  come  under  discussion.  Erythema  conges- 
ti^Tim  and  erythema  toxicum  are,  again,  of  minor  importance,  special 
stress  resting  upon  eruptions  resulting  in  consequence  of  sepsis.  It  has 
been  a  misfortune  that  any  one  (Malfatti)  should,  even  at  the  begin- 
ning of  our  observation  of  scarlatina,  have  emphasized  the  skin 
features  of  the  disease,  and  from  them  have  chosen  the  name  for  the 
entire  condition.  The  character  of  the  disease  was  indicated  by  the 
name,  and  thus  the  whole  study  of  the  subject  was  given  a  precon- 
ceived idea  as  its  basis,  which  must  have  and  has  hindered  its  gradual, 
healthy  development.  Let  us  consider  Malfatti 's  +  description  of  the 
disease,  whose  work  was  of  such  great  value,  and  inquire,  "Was  this 
in  fact  an  epidemic  of  genuine  scarlatina  during  the  puerperium?" 

I  would  like  to  call  attention  to  the  fact  tliat  Malfatti  by  the  word 
"scarlatina"  did  not  mean  that  which  we  call  by  the  same  name.  He 
widely  extends  the  application  of  the  term,  including  even  the  "pest"  of 
Thucydides. 

''Can  we,  after  an  attentive  reading  of  this  artistic  description  (are- 
production  of  the  passage  referred  to  precedes  in  Latin  translation),  still 
doubt  that  we  have  before  us  the  picture  of  that  disease  that  was  called 

*  Compare  Litten's  "  Ueber  septische  Erkrankungen,"  Zeitschrift  jiir  klinische 
Medicin,  Bd.  ii,  S.  431  (1881). — "Beitrage  zur  Lelire  von  der  Scarlatina,"  Charite- 
Annalen,  Bd.  vii,  S.  173,  1882. 

t "  Untersuchungen  iiber  die  Complication  des  Puerperium  mit  Scliarlach  und 
die  sogenannte  Scarlatina  puerperalis,"  Archiv  fiir  Gynakologie,  1876,  Bd.  ix,  S.  169. 

t  An  account  of  a  malignant  scarlet  fever  which  was  prevalent  among  the 
women  in  confinement  in  Vienna  in  1799,  with  some  remarks  by  Dr.  Johann 
Malfatti,  Journal  der  praktischen  Heilkunde,  by  C.  W.  Hupeland,  Bd.  xii,  Part  3,  S. 
120,  Berlin,  Ungar,  1801. 
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scarlatina  ?  And  can  it  not  be  concluded  with  all  probability  that  in  the 
infectious  conditions  that  were  often  called  pest,  and  which  used  to  appear 
under  all  sorts  of  forms,  scarlatina  was  the  real  disease?" 

The  real  character  of  the  "Athenian  pest"*  has  not  been  pre- 
sented with  convincing  certainty,  and  will  in  all  probability  hardly 
so  be  shown;  hut  scarlatina,  m  our  sense  of  the  word,  it  certainly  was 
not. 

In  considering  the  condition  seen  and  described  by  Malfatti  the 
following  appears  to  be  an  important  point: 

1.  Without  doubt  the  cases  continually  present  a  local  disease 
of  the  genitalia,  especially  of  the  uterus.  Moreover,  this  condition 
preceded  the  general  symptoms. 

"  After  a  pregnancy,  and  then,  as  a  rule,  after  a  normal  delivery,  our 
puerperal  case  passed  the  following  clay  entirely  free  from  untoward  signs, 
except  that  the  lochia  were  in  unusually  large  quantity  and  had  far  more 
odor  than  was  the  case  with  the  other  patients-,  t 

"  The  first  symptom  that  appeared  was  an  extraordinary  stench  from 
the  lochia. t 

"A  slight,  but  deep-seated  pain  arose  from  palpation  of  the  lower  por- 
tion of  the  uterus.     Otherwise  the  abdomen  was  painless  and  soft.  § 

"  The  belly  remained  soft  and  insensitive,  except  for  occasional  pains 
in  the  region  of  the  uterus."  |1 

His  first  statement  refers  to  the  beginning  of  the  illness;  those  follow- 
ing refer  to  the  later  course  of  the  disease. 

The  autopsy  showed  the  following : 

"  The  uterus  was  more  or  less  full  of  blood,  yet  sufficiently  contracted. 
Its  substance  presented  unusual  features,  but  at  the  cervix  were  seen 
traces  of  outspreading  inflammation,  a  small  quantity  of  purulent  mate- 
rial, and  on  its  border  a  livid  blackish  color,  which  penetrated  to  a  greater 
or  less  distance  the  uterine  substance,  and  in  some  cases  disseminated 
everywhere  the  odor  of  gangrene.  The  genitalia  appeared  also  inflamed; 
all  the  other  abdominal  organs  were,  however,  unaffected."** 

He  speaks  somewhat  more  exactly  in  another  passage  ft  • 

"  The  peritoneum  throughout  the  course  of  the  disease  showed  no  evi- 
dence of  involvement,  and  at  the  autopsy  presented  no  traces  of  inflam- 
mation or  of  any  other  pathologic  process.  The  uterus  was  the  only  organ 
in  which  one  could  find  any  such  change. 

"  The  opinions  of  the  prosectors  were  various  in  regard  to  the  special 
involvement  of  this  organ.  Some  said  that  they  had  discovered  nothing 
more  than  an  unusual  degree  of  extravasation  and  indications  of  a  pre- 
vious inflammation  accompanied  by  a  purulent  exudate.  Others  found 
the  condition  to  be  a  deeply  penetrating  gangrene.  But  the  variance  of 
their  judgment,  to  my  mind,  was  due  to  the  varjdng  constitutions  of  the 
subjects  themselves. 

"  Many  autopsies,  especially  of  those  who  died  in  childbed  in  my  own 

*  Compare  Haeser,  loc.  cit.,  p.  4.  t  Malfatti,  loc.  cit.,  p.  186. 

tIbid.,S.  137.  ^Ibid.,  S.  127.  \\Ibid.,  S.  128. 

**Ibid.,  S.  130.  "^Ubid.,  S.  135. 
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ward,  con^dnced  me  that  gangrene  could  not  have  been  overlooked  in  any 
of  those  who  died  on  the  third  or  fourth  day  of  the  disease.  The  blackish 
color  of  the  whole  cervix;  the  purulent  exudate  covering  it;  the  facility 
with  which  one  could  tear  the  tissue,  of  which  a  portion  swam  lightly  on 
the  surface  of  water;  then  the  extraordinarily  offensive  stench  coming 
from  it; — all  left  no  room  for  doubt. 

"  In  the  case  of  those,  however,  whose  illness  ran  a  longer  course,  and 
who  lived  until  the  tenth  or  fourteenth  clay  of  the  disease,  we  noted  on  the 
cervix  a  marked  suggillation  of  a  li^dd  appearance,  vn.i\\  a  distinct  softening 
of  the  tissues,  which  already  showed  a  gangrenous  change." 

Olshausen  *  takes  exception  to  these  statements  in  the  following 
fashion:  "If  we  picture  to  ourselves  the  appearance  of  the  interior 
surface  of  the  puerperal  uterus,  and  consider  the  pathologic  anatomy 
at  such  a  time,  we  may  express  the  belief  that  these  were  changes 
that  take  place  with  special  rapidity  and  ease  after  death  from  scar- 
latina or  other  of  the  exanthemata.  At  most,  the  lochial  stench 
spoken  of  by  Malfatti  awakes  the  suspicion  that  a  gangrenous  endome- 
tritis was  present  in  not  a  few  cases.  The  possibility  of  the  occurrence 
must  be  of  course  admitted,  but  it  would  be  impossible  to  characterize 
such  a  process,  in  the  absence  of  all  other  sjmiptoms,  especialh'  in 
the  absence  in  every  case  of  peritonitis,  as  a  symptom  of  puerperal 
septicemia.  Much  more  natural  would  it  be  to  consider  it  a  condition 
consequent  upon  the  severe  constitutional  disease." 

In  reply  I  may  say : 

1.  The  extraordinary  foulness  of  the  lochia  was  the  first  indica- 
tion, and  this  made  itself  e\ddent  before  a  single  feature  of  the  general 
disturbance  became  noticeable.     Further: 

"  The  more  marked  the  odor  of  the  lochia  was  in  the  beginning,  the 
more  serious  proved  the  disease.''^  f 

Therefore  it  seems  clearly  indiccded  that  the  putrid  lochia — a  symptom 
of  gangrenous  endometritis — preceded  the  genercd  condition. 

2.  The  findings  of  the  autopsies  seem  to  be  so  clear  that  one  is 
not  entitled  without  excellent  reasons  to  doubts  that  involve  gen- 
eralities, such  as  those  expressed  b}'^  Olshausen. 

Many  autopsies  were  made  during  the  Vienna  epidemic,  and  this 
very  fact  warrants  the  conclusion  that  sections  were  made  there  at  a 
still  earlier  period.  Have  we  won  the  right  to  set  aside  the  state- 
ments of  the  prosectors,  on  the  ground  that  they  differed  so  com- 
pletely in  their  observations?  Especially  when  we  have  before  us  the 
positive  assertion  of  Malfatti,  that  the  pathologists  reported  in  the 
various  cases  different  findings,  but  that  this  was  due  to  the  character 
of  the  disease  in  the  individual  case. 

*Loc.  cit.,  pp.  179,  180.  t  Malfatti. 
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Certaiiil}^,  the  reports  from  the  autopsy  cannot  be  measured  by 
our  standards,  and  their  comprehension  is  made  especially  difficult 
by  the  fact  that  nothing  is  reported  in  regard  to  the  time  that  elapsed 
between  death  and  the  postmortem  examination.  We  have  no 
information,  moreover,  as  to  the  time  of  year  at  which  the  epidemic 
appeared.  Nevertheless  it  appears  to  me  certain  that  grave  patho- 
logic changes  were  jpresent  in  the  uterus.  We  know  well  that  there 
need  be  no  involvement  of  the  peritoneum  present  in  an  endometritis 
that  causes  a  general  infection.  The  distinctly  mentioned  observa- 
tion, "tenderness  in  palpation  of  the  uterus  as  a  regular  symptom," 
indicates,  moreover,  that  the  peritoneal  uterine  covering  was,  in  fact, 
not  in  perfect  condition.  With  regard  to  the  condition  of  the  cer\'ix, 
the  "  purulent  exudate,"  etc., — though  I  shall  lay  no  stress  upon  it, — 
I  do  not  wish  entirely  to  pass  it  b}^  A^dthout  mention. 

3.  What  right  have  we  to  consider  the  exanthem  as  that  of  scarlatina? 

I  will  epitomize  the  description  of  the  entire  disease.* 
At  the  end  of  the  second,  or  often  between  the  sixth  and  seventh  days 
after  delivery,  there  appear  shivering,  chilliness,  moderate  headache,  and 
ringing  in  the  ears,  a  dry,  hot  skin,  and  nervousness.     The  pulse  becomes 
somewhat  quicker  and  weaker  than  normal. 

"  There  appeared  a  slight  flushing  of  the  face  and  neck,  especially  on  the 
eyelids,  and  the  eyes  showed  a  tendency  to  secretion.'"  Then  a  light,  dry 
cough,  and  very  seldom  an  insignificant  soreness  of  the  throat.  The  act  of 
swallo^^^ng  was  not  obstructed  and  the  chest  remained  clear.  Appetite 
was  diminished,  the  urine  showed  no  al3normalities,  there  was  neither 
diarrhea  nor  vomiting.  A  moderate  swelling  of  the  mammae.  "  The 
following  night  was  quiet,  and  the  next  day,  usually  its  everting,  the  redness  of 
the  face  increased  and  allowed  the  recognition  of  the  spreading  exanthem 
through  its  gradual  extension  over  the  breast.  At  the  same  time  the  nervous- 
ness and  the  cough  increased,  without  there  being  at  any  time  pain  in  the 
throat.  The  pulse,  which  at  first  was  almost  normal,  became  rapid, 
rather  hard,  and  irritable;  the  skin  was  often  moist,  the  headache  in- 
creased, and  occasionally  a  slight  nosebleed  took  place.  Othermse, 
everj'thing  remained  as  before,  except  that  the  patient  complained  of 
weakness,  and  was  veiy  restless.  During  the  night  sleep  was  interrupted 
and  disturbed ;  the  rises  of  temperature  increased  by  several  degrees ;  the 
eruption  came  more  and  more  into  evidence,  the  thirst  became  greater, 
but  the  tongue  remained  for  the  most  part  soft  and  moist.  During  the 
morning  was  noted  a  reinission  of  the  fever,  the  cough  was  silent,  the  act  of 
sioallowing  remained  unimpeded,  and  if  in  the  beginning  there  had  been  a 
slight  angina,  it  also  disappeared  entirely.  The  exanthem  disappeared  as 
entirely  as  though  it  had  never  been  present.  Toward  evening,  however,  it 
was  always  seen  reappearing  vith  a  more  marked  redness  than  on  the  pre- 
ceding day,  then  spreading  over  the  limbs  and  assuming  a  distinct  miliary 
appearance.  The  attacks  of  fever  increased,  3'et  with  a  decrease  in  the 
ner^^ous  symptoms.  The  pulse  became  more  rapid  and  weak,  the  skin  dry, 
the  patient  remained  conscious,  complained  almost  never  of  pain  in  the 
*Malfatti,  loc.  cit.,  p.  126. 
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abdomen,  yet  the  restlessness  increased,  and  the  outlook  became  dark. 
.  .  .  .  The  pulse  in  general  remained  more  or  less  weak,  and  rose  in 
certain  instances  to  110  per  minute,  in  others  was  little  above  the  normal 
rate.  In  such  a  condition  our  patient  reached  the  end  of  the  third,  fourth, 
or  at  the  most  the  fifth  day,  when  suddenly  the  exanthem,  which  was  in 
full  blow  or  had  already  begun  to  desquamate,  took  on  a  dark  bluish  ap- 
pearance. There  were  noted  here  and  there,  especially  on  the  extremities, 
single  blue  spots.  Without  warning  a  feeling  of  intense  cold  came  over 
the  patient,  a  temporary  wandering  in  the  speech,  and  slight  twitchings; 
the  pulse  became  all  at  once  irregular,  very  rapid,  or  disappeared  alto- 
gether. The  expression  was  hippocratic,  the  limbs  cold,  and  -within  one 
or  two  hours  sudden  death  overtook  the  patient." 

/  am  of  the  opinion  that  from  this  description  no  form  of  proof  can 
he  obtained  to  show  that  the  disease  loas  a  genuine  scarlatina.  Neither 
was  the  onset  so  stormy  as  it  usually  is  in  scarlatina,  nor  was  there 
a  high  fever, — the  frequenc}-  of  the  pulse  being  taken  as  the  measure, 
— nor,  finalty,  did  the  eruption  conform  to  the  rules  of  scarlatina. 
It  is  an  unheard-of  thing  for  the  exanthem  of  scarlatina  to  disappear 
T^ith  the  morning  remission  of  fever  "as  though  it  had  never  been 
present."  The  fact  that  either  no  angina,  or  onty  in  very  slight 
degree,  was  present  cannot  be  too  strongly  emphasized,  since  its 
occurrence  in  genuine  puerperal  scarlatina  may  be  also  said  to  form 
the  rule,  according  to  the  experience  of  trustworthy  observers.* 

4.  Scarlatina  is  said  to  have  been  transmitted  from  one  of  the  patients 
to  the  nurse. 

We  read  from  Malf attif :  "  It  was  not  rare  for  the  scarlatina  which  was 
then  epidemic  in  Vienna  to  assert  itself  by  no  other  symptom  than  sore 
throat  and  fever,  ^^ithout  an  evident  eruption. 

"In  my  wards  in  the  Allgemeinen  Krankenhaus  was  a  nurse  who 
attended  the  puerperal  cases  of  scarlatina  and  was  herself  attacked  by  the 
disease.  The  angina  luas  in  her  case  very  severe,  the  eruption  barely  evident, 
the  fever  far  higher  than  that  which  the  puerperal  case  showed — of  all  of  which, 
^\-ithout  treatment,  she  became  entirely  well,  as  did  all  of  those  who  were 
attacked,  except  the  puerperal  patients." 

The  fact  is  that  we  have  nothing  further  here  than  that  a  nurse 
has  had  an  angina  in  connection  with  a  marked  fever.  That  this 
was  caused  by  scarlatina  is  conceivable,  but  by  no  means  sure. 
Therefore  the  final  conclusion  as  to  whether  the  whole  epidemic  was 
one  of  genuine  scarlatina  is  more  than  doubtful. 

I  have  instituted  a  thorough  examination  of  the  first  description 
of  supposedly  genuine  scarlatina  because  it  seems  needful  to  me  to 
again  and  again  call  attention  to  the  fact  that  a  conception  of  the 

*  Compare  statements  by  Hervaeiix  and  Braxton-Hicks,in01shausen,pp.  172, 178. 
t  Loc.  cit.,  p.  133, 134. 
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course  of  a  disease  that  depends  entirely  upon  the  outward  features 
only  renders  impossible  an  actual  insight  into  the  method  of  its 
causation.  Malfatti  has,  it  seems  to  me,  drawn  the  picture  as  accu- 
rately as  liis  time  warranted;  and  has,  because  his  patients  became 
red,  named  the  whole  condition  scarlatina.  Olshausen,  forming  his 
opinion  somewhat  too  exclusively  from  a  principle  that  is  for  the 
most  part  no  longer  held  by  his  professional  colleagues,  will  not  agree 
to  the  diagnosis  of  sepsis,  because  peritoneal  involvement  was  dis- 
covered. 

His  attempt  to  give  true  scarlatina  its  due  has  led  him,  I  think, 
too  far  upon  the  thin  ice,  so  to  speak,  upon  which  the  English 
obstetricians  are  prone  to  walk. 

It  will  be  sufficient  to  quote  the  following:  "  We  are  also  impelled 
to  the  belief  that  the  incubation  period  tends  to  lengthen  itself  out 
during  the  time  of  pregnancy,  and  lasts  months  even,  under  certain 
circumstances,  until  with  dehvery  the  contagion  springs  forth  into 
active  eruption."* 

/  refrain  froni  discussion.  If  in  the  year  1875  (or  1876)  it  had 
been  possible  in  the  London  Obstetrical  Society  still  to  defend  the  claim 
that  infection  with  scarlatina  caused  puerperal  fever,  and  that  scarlatina 
could  again  be  transferred  to  others  from  the  puerperal  cases,  we  would 
also  have  no  objections  to  raise  against  the  theory  that  an  attack  of  scar- 
latina may  be  precipitated  by  the  delivery — the  germ  having  been  trans- 
mitted and  come  to  maturity  with  the  fetus. 

The  extreme  rarity  of  scarlatina  during  pregnancy,  a  fact  gener- 
ally accepted  as  fixed  (Olshausen  having  been  able  to  discover  only 
seven  cases),  makes  necessary  this,  remarkable  supposition  of  an 
indefinitely  lengthened  incubation  period.  The  dehvery  of  the 
woman  is  then  said  to  form  its  termination — and  why?  Deus  ex 
machinal 

Litten  f  expresses  an  entirely  different  opinion:  ''When  infection 
occurs  there  usually  follows  an  abortion,  and  the  more  surely  so,  the 
younger  the  state  of  pregnancy."  He  himself  saw  in  two  cases  of 
pregnancy  in  the  sixth  month,  in  one  of  them  abortion  occurring  on 
the  second  day,  in  the  other  a  few  hours  before  the  appearance  of  the 
eruption.  Then  he  continues:  ''It  appears,  according  to  the  occa- 
sional statements  that  I  have  found  in  Hterature,  that  in  a  large 
number  of  cases  abortion  or  premature  delivery  is  the  final  outcome." 
These  are  facts  that  place  scarlatina  in  the  same  class  and  position 
with  the  other  acute  infectious  diseases. 

*  Olshausen,  loc.  cit.,  p.  188.  t  Charite-Annalen,  Bd.  vii,  S.  173. 
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The  theory  has  recently  been  advanced  and  supported  by  a  number  of 
writers  that  scarlatina  is  nothing  more  or  less  than  a  streptococcus  infec- 
tion. I  will  consider  this  question  at  another  point.  Were  it  so,  as 
Babes,  Sorensen,  and,  although  T\dth  greater  reserve,  Konrad  Brunner 
hold,  then  the  discussion  in  regard  to  the  character  of  surgical  and  puer- 
peral scarlatina  would  have  to  shape  its  course  from  an  entirely  different 
standpoint.  It  is,  however,  my  own  belief  that  the  evidence  against  an 
identity  of  the  scarlatinal  poison  with  the  streptococcus  is  overwhelming. 

How  composed  and  clear  in  contrast  to  such  statements  sounds 
the  following:  "The  writer  cannot  refrain  from  calling  especial  atten- 
tion to  these  rather  characteristic  statements  of  the  English  *  in 
regard  to  puerperal  scarlatina.  Every  one  will  say  it  is  possible  that 
here  and  there  a  woman  in  childbed  has  had  scarlatina.  But  (and  I 
refer  to  an  assertion  by  Braxton-Hicks)  out  of  87  puerperal  cases  with 
fever,  37  are  characterized  as  scarlatina,  although  17  had  absolutely 
no  exanthem  and  almost  none  of  the  patients  showed  marked  throat 
involvement — and  this  cannot  but  do  damage  to  the  facts.  Where, 
then,  remain  the  characteristic  symptoms,  since  those  already 
mentioned  correspond  just  as  fittingly  with  septicemia?  This  fact, 
only,  appears  indisputable,  that  in  England  patients  in  childbed  more 
frequently  than  is  the  case  with  us  exhibit  an  erythema  of  the  skin.  One 
rests  in  doubt  in  regard  to  the  significance  of  the  fact.  The  remaining 
symptoms,  however,  point  one  and  all  to  the  same  septic  processes  that 
we  daily  see  in  our  own  country. '' 

The  author  of  the  foregoing  is  the  same  Olshausen.f  I  would 
like  to  place  m3^self  in  his  attitude  of  the  year  1872,  and  express 
myself  in  accordance  with  it. 

1.  Epidemics  of  scarlatina  among  women  in  childbed,  such  as  might 
indubitably  be  referred  to  the  specific  poison  of  the  infectious  disease,  to 
which  alone  we  ascribe  the  name  scarlatina,  have  never  been  observed. 
The  number  of  sporadic  cases  is  also  a  very  limited  one. 

Litten  gives  statements  in  evidence,  of  which  I  mention  only  a 
few:  According  to  A.  Martin,  there  were  among  16,000  puerperal 
patients  in  the  Berlin  Obstetric  Clinic  only  three  cases  of  scarlatina; 
and  this,  too,  in  a  large  city,  where  scarlatina  is  never  absent. 

2.  The  fact  that  now  and  again  a  puerperal  case  can  be  attacked  by 
scarlatina  ought  to  be  questioned. 

3.  The  condition  described  as  puerperal  scarlatina  is,  in  the  vast 

*  Winckel,  "  Die  Pathologie  und  Therapie  des  Wochenbettes,"  3d  edition,  p.  530, 
Berlin,  Hirschwald,  1878. 

t  "  Jahresbericht  iiber  die  Leistungen  und  Fortschritte  in  der  gesammten  Med- 
icin"  (Virchow-Hirsch),  VI.  Jahrg.,  Bd.  xvii,  S.  598,  Berlin,  Hirschwald,  1872. 


400  SCARLATINA. 

majority  of  cases,  a  septic  infection,  an  involvement  of  the  skin  similar 
to  scarlatina. 

4.  Scarlatina,  in  the  strict  meaning  of  the  word,  is  of  slight  sig- 
nificance as  a  factor  in  the  mortality  of  the  puerperium.  If  we  grant 
that  the  cUsease  termed  "scarlet  fever"  was  actually  scarlatina,  and 
not  a  septic  infection,  then  we  find  that  during  the  five  j^ears  1874  to 
1878  in  Norway,  out  of  1461  women  that  died  in  childbed  there  were  only 
3  that  were  affected  with  ^'scarlet  fever'':  yiz.,  not  more  than  0.2%  *  of 
the  total  number.  It  may  also  be  said  that  the  prognosis  of  genuine 
puerperal  scarlatina  is  b}^  no  means  unfavorable.! 

To  epitomize:  The  immunity  which  is  afforded  against  scarlatina 
by  increasing  age  is  lessened  neither  because  of  external  wounds,  nor  by 
the  childbed,  to  any  considerable  degree. I 

In  regard  to  epidemics  occurring  among  adults,  we  have  few  reports. 
Of  great  importance  are  the  statements  of  Vogl,§  of  the  General  Medical 
Staff  of  Bavaria.  Twice  scarlatina  appeared  in  the  garrison  of  Munich  in 
epidemic  form. 

In  1884-85  in  the  course  of  one  hundred  and  seventy-eight  days,  125 
out  of  7442  men  from  the  effective  force  became  ill  =  16.7  per  1000. 

In  1894-95  in  the  course  of  one  hundred  and  fiftv-five  clavs,  311  out  of 
9608  of  the  effective  force  were  attacked  =  32.3  per  1000. 

The  first  epidemic  had  a  fatality  of  4%,  the  second  of  only  1.2%,  both 
being,  of  course,  mild  in  their  nature. 

I  must  again  frequently  refer  to  this  work. 

Whether  internal  diseases,  be  they  of  whatever  nature,  carry  with 
them  a  special  predisposition  to  scarlatina  has  not  been  determined. 
If  a  person  who  has  been  afforded  immunity  against  the  cUsease 
by  his  time  of  hfe  exposes  himself  to  the  influence  of  the  poison  by 
continual  contact  with  scarlatinal  subjects,  he  may  also  be  infected. 
In  the  case  of  mothers  who  nurse  their  children  during  scarlatina 
this  frequently  occurs;  every  physician  of  wide  experience  has  in- 
stances of  this  kind  to  report.  In  such  cases  the  immunity  of  age 
invariably  makes  itself  still  evident,  however,  in  that  those  who  are 
infected  in  this  manner  show,  at  least  in  the  great  number  of  cases, 
either  light  forms  of  the  disease  that  are  not  fully  developed,  or  even 
a  simple  angina. 

My  meaning  may  be  thus  expressed :  The  poison  enters  in  far  greater 
quantity  and  with  a  greater  toxic  influence  than  when  it  occurs  under  the 
usual  conditions.     Because  of  this  fact  the  resisting  power  of  the  body 

*  Johannessen,  loc.  cit.,  p.  204. 

t  Feliling,  "  Die  Phj^siologie  und  Pathologie  des  Wochenbettes,"  S.  172. 

I  Compare  Deutsche  med.  Wochcnschrift,  1891,  S.  153,  154. 

§  Miinchen.  med.  Wochcnschrift,  1895,  S.  949. 
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may,  at  least  partly,  be  set  aside  or  overcome.  My  experience  in  smallpox 
cases  may  properly  be  called  in  to  support  this  theor\'%  and  is,  in  my 
opinion,  altogether  convincing.  I  had  once  the  following  experience:  A 
nurse  in  the  smallpox  ward  was  revaccinated  by  me  at  the  time  of  appear- 
ance of  the  first  cases,  and  unusuall}^  large,  fully  developed  pustules  ap- 
peared. During  the  epidemic  of  1866  this  nurse,  who  was  true  to  her 
duty,  cared  for  her  patients  ^Aithout  experiencing  any  damage  to  her  own 
health.  In  1870-71  a  revaccination  was  made  without  result,  and  toward 
the  end  of  the  epidemic  her  sweetheart  was  admitted  to  the  hospital  with 
"black"  (mahgnant)  smallpox.  Extended  pneumonia  soon  set  in  with 
severe  dyspnea.  The  nurse  now  spent  her  time,  when  her  duties  allowed 
it,  by  his  bed,  and  supported  the  air-hmigr}"  man  T\dth  her  arm,  his  head 
lying  upon  her  breast  or  her  shoulder.  In  this  way  she  was  naturally 
in  an  imusual  degree  exposed  to  the  atmosphere  poisoned  by  a  smallpox 
subject.  This  continued  several  days,  until  death  ended  the  scene.  The 
nurse,  who  had  up  to  this  time  remained  free  from  infection,  was  now  her- 
self taken  ^^dth  smallpox.  The  infection  continued  light  in  character, — 
the  immunity  of  the  vaccine  making  itself  still  evident, — and  after  a  high 
and  long-continued  prodromal  fever  there  appeared  a  very  few  tiny 
nodules  in  the  skin,  that  cjuickly  disappeared. 

This  experience  needs  no  elucidation  or  comment. 

Let  us  now  turn  our  attention  to  the  general  conditions,  which 
have  been  mentioned  only  in  connection  wdth  the  narrow  limitations 
of  the  epidemic  in  the  Faroe  Isles. 

Personal  peculiarities  have  a  slight  significance  in  comparison 
with  the  period  of  hfe  that  tends  to  eruptive  conditions. 

The  sex  also  plays  no  important  part. 

So  as  to  avoid  the  errors  that  are  necessarj^  when  small  figures  are  used, 
I  append  the  following  testimony  of  statistics. 

Scarlatina  Cases  in  Norivay.* — During  the  twelve  years,  1867  to 
1878,  there  w^ere  officially  noted:  Males,  30,425  =  49.2%;  females, 
31,427  =  50.8%. 

According  to  the  census  in  1875  there  was  a  population  in  the 
kingdom:   Males,  888,571;   females,  930,282. 

The  relative  number  per  thousand  between  the  scarlatina  patients 
and  the  total  number  of  inhabitants  of  both  sexes  stands  for  the 
twelve  years  as  foUow^s:  Males,  2.85%;  females,  2.82%. 

The  fatal  cases  of  scarlatina  in  England, '\  including  all  ages, 
amounted  to  a  total  of  148,829:  Males,  75,373  =  50.7%;  females, 
73,456  =  49.3%. 

The  distribution  of  the  fatal  cases  of  scarlatina  in  regard  to  age 
can  be  carried  out  only  for  England,  and  has  a  limited  importance 

*  Johannessen,  loc.  cit.,  p.  105.  j  Thomas,  loc.  cit.,  p.  188. 
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only,  since  the  actual  number  of  those  belonging  to  the  different 
ages  of  both  sexes  is  not  known.    The  conclusions  are  these: 

Under  five  years,  51.7%  males,  48.3%  females;  from  five  to 
fifteen  years,  49.2%  males,  50.8%  females;  from  fifteen  to  fifty-five 
years,  45.6%  males,  54.4%  females. 

If  we  study  the  figures  of  the  mortality  still  more  closely,  the  male  sex 
appears  at  a  disadvantage  up  to  the  fifth  year  of  life  (51  :  49),  the  ten- 
dency showing  itself  most  decidedly  in  the  first  year  (56  :  44). 

Certain  conditions  play  a  part  here  that  have  no  connection  with  the 
disease  itself,  in  so  far  as  it  depends  directly  upon  the  nature  of  the  poison, 
or  upon  the  idiosyncrasy  of  the  individual.  The  greater  number  of  male 
children  born  accounts  for  the  earlier  period  of  life,  and  for  the  later  period 
the  fact  that  women,  on  account  of  the  greater  length  of  time  spent  in  the 
sick-room,  are  more  exposed  to  infection  (Johannessen) — they  follow  the 
life  of  the  nurse  far  more  assiduously  than  men. 

There  has  been  an  attempt  to  ascribe  special  weight  to  racial 
influences;  and  even  to  such  a  degree  as  to  characterize  the  Anglo- 
Saxon  family  as  especially  disposed  to  scarlatina.  How  lightly  the 
theory  has  been  considered,  however,  appears  from  the  fact  that  more 
often  in  England  than  anywhere  else  the  mild  forms  of  the  disease 
have  been  noted,  and  for  a  longer  time  than  elsewhere  only  a  trace  of 
the  disease  was  to  be  found. 

According  to  the  evidence  collected  by  Hirsch,*  racial  pecu- 
liarities can  be  assigned  no  influence  in  the  matter  of  immunity. 

He  mentions,  for  instance,  writings  by  Frick,  of  Baltimore,  which  state 
that  in  the  epidemics  there  between  1850  and  1854  the  relative  numbers 
of  those  attacked  with  scarlatina  were  13.8  white  and  10.8  colored  people, 
from  a  population  of  10,000.  According  to  Mantegazza,  the  Creoles  suffer 
more  severely  than  the  whites. 

Moreover,  the  social  position  of  the  individual  exerts  no  important 
influence.  One  must  always  understand  that  the  advantages  of 
good  food  and  favorable  surroundings,  etc.,  assert  themselves  in  a 
general  way,  so  that  a  man  in  comfortable  circumstances  is,  on  the 
whole,  more  resistant  to  disease  than  the  poor  man.  This,  however, 
is  all  that  can  be  said,  and  scarlatina  tends  less  than  many  of  the 
other  infectious  diseases  to  draw  distinctions  between  those  whom  it 
attacks. 

Hirsch  brings  considerable  evidence  from  England.  It  will  be  suffi- 
cient to  mention  the  following  from  the  report  of  the  London  epidemic  of 
1868:  "The  officials  of  the  city  sanitary  department  unite  in  the  state- 
ment that  the  wealthy  suffered  as  much  and  more  than  the  poorer  portion 
of  the  population."     A  few  observations  at  variance  with  this  view  come 

*Loc.  cit.,  p.  137. 
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from  certain  parts  of  Norway,  but  they  alter  the  force  of  the  general  rule 
in  no  particular.* 

The  question  as  to  the  length  of  the  incubation  period  is  a  very 
difficult  one. 

Let  us  attempt  a  review  of  the  observations  that  appear  to  meet 
the  strict  demand  of  the  case.  We  must  accept  the  premise  that 
the  patients  have  had  no  opportunity  of  contact  with  the  infection 
besides  the  one  mentioned  by  the  author  of  the  report,  as  given  in 
all  good  faith,  for  there  can  be  no  thought  of  an  absolute  control  in 
the  matter. 

Trousseau  t  states  that:  '^A  merchant  had  taken  his  daughter 
from  London  to  Eaux-Bonnes  in  the  Pyrenees,  and  then  passed  the 
winter  with  her  in  Pau.  On  his  return  journey  to  England  he  stopped 
in  Paris,  intending  to  pass  several  daj^s  there.  His  eldest  daughter 
had  remained  in  London,  where  she  had  charge  of  the  household. 
Full  of  impatience  to  embrace  her  father  and  sister,  she  started 
toward  Paris,  was  taken  with  fever  and  sore  throat  on  the  way  across 
the  Channel,  and  arrived  six  or  seven  hours  later  with  a  severe 
attack  of  scarlatina.  She  arrived  at  the  hotel  almost  at  the  same 
moment  that  her  father  and  sister  came  from  Pau.  Her  sister 
occupied  the  same  room  with  her,  and  exhibited  twenty-four  hours 
later  the  first  symptoms  of  a  fortunately  light  case  of  scarlatina. 
At  that  thne,  moreover,  scarlatina  was  epidemic  in  London,  and  not  in 
Pau.'' 

Murchison,J  whose  name  likewise  calls  for  respect,  has  in  his  wide 
medical  experience  found  only  thirteen  cases  that  allowed  him  to 
draw  any  certain  conclusions  as  to  the  true  incubation.  Among 
these  it  was: 

Less  than  24    hours.  ..  .twice.         Less  than  3    days.  ..  .twice. 

"     31i      "     once.  "        "     3+     "    once. 

"        "     36        "     ....once.             "        "     4       "    ....once. 
"       "     40        "      ....once.             "        "     5       "    ....  three  times. 
Less  than  6  days once. 

The  details  in  the  different  cases  are  mthheld,  and  all  is  omitted  from 
the  following  that  does  not  bear  upon  the  question. 

Case  I. — A  twenty-two-year-old  woman  was  admitted  on  April  22, 
1858,  into  the  London  Fever  Hospital.  She  came  from  Oxfordshire  on  the 
19th,  where  there  ivas  no  scarlatina,  to  see  in  London  a  sister  who  was  very  ill 

*  Johannessen,  loc.  cit.,  p.  141. 

t  Medicinische  Klinik,  Bd.  i,  S.  98.     Translated  into  German  by  Culman. 
t  "  Contributions  to  the  Etiology,  Pathology,  and  Treatment  of  Scarlet  Fever," 
The  Lancet,  1864,  vol.  ii,  pp.  176,  177. 
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of  this  disease.  On  the  following  morning  she  fell  ill,  with  a  chill,  head- 
ache, angina,  and  on  the  21st  the  eruption  appeared.     Fatal  outcome. 

Case  III. — A  family  had  sent  out  invitations  for  a  child's  party.  The 
day  previous  one  of  the  children  was  taken  with  scarlatina.  So  as  still  to 
be  able  to  give  the  entertainment,  the  sick  child  was  placed  in  the  attic. 
Monday,  the  invited  children  were  in  the  house  from  9  to  4  o'clock.  On 
the  next  day,  between  11  p.  m.  and  midnight,  one  of  them,  living  in  a  distant 
part  of  London,  broke  out  with  the  symptoms  of  scarlatina,  and  died  in  a 
few  days. 

Cases  XII  and  XIII. — On  January  10,  1864,  a  child  returned  to  a 
sailor's  house  from  a  visit  in  a  house  where  there  was  scarlatina.  The 
little  girl  was  herself  not  attacked,  hut  on  the  15th  and  IQth  two  other  children 
in  the  same  house  with  her  showed  the  disease. 

"The  only  discoverable  source  of  the  infection  was  that  already  given 
here." 

These  examples  will  suffice.  One  can  see  from  them  that  con- 
vincing reasons  for  the  correctness  of  the  conclusions  that  are  drawn 
are  not  always  at  hand;  Case  I  is  not  to  be  questioned;  Case  III, 
however,  is  rather  doubtful ;  Case  XII  and  XIII  appear  to  me  devoid 
of  proof.  This  is  true  to  a  still  more  marked  degree  of  the  report 
made  by  Dr.  W.  Tonge  Smith  *  from  the  London  Fever  Hospital. 

He  considers  it  as  certain  that  the  incubation  period  is  never  longer 
than  three  days.     But  how  does  it  stand  in  regard  to  the  proof? 

Case  III. — J.  O'B.  was  transferred  as  a  scarlatina  patient  from  a 
respectable  hospital  with  which  a  medical  school  is  combined,  and  in 
which  he  was  for  several  da3^s  isolated,  to  the  Fever  Hospital.  He  was 
there  admitted  on  November  4,  1879,  at  11  a.  m.  Although  no  symptoms 
of  scarlatina  or  any  other  acute  disease  were  present.  Dr.  Smith  had  him 
taken  into  the  scarlatina  ward,  trusting  fully  in  the  authority  that  had 
diagnosed  the  case.  On  the  7th  of  November  the  disease  first  made  its 
appearance;  at  9  a.  m.,  angina  and  fever;  at  1  m.  the  exanthem.  " Length 
of  incubation  period,  seventy  hours,  not  more." 

Case  IV. — G.  W.  was  admitted  with  Case  III  at  the  same  hour,  from 
the  same  place,  and  under  identical  conditions,  sent  by  the  same  authority 
without  presenting  a  single  symptom  of  the  disease.  "  Credulously,"  Dr. 
Smith  placed  this  patient  also  in  the  scarlatina  ward.  Until  November 
17th  the  patient  was  well.  During  the  afternoon  appeared  suddenly 
vomiting,  angina,  fever,  and  the  exanthem.  Incubation  period,  by  un- 
prejudiced interpretation,  thirteen  to  fourteen  days. 

Dr.  Smith,  how^ever,  is  of  the  opinion  that  this  case  proves  only  that 
one  can  live  about  fourteen  days  among  scarlatina  patients  without  being 
infected;  for  he  has  repeatedly  seen  individuals  lying  among  scarlatinal 
subjects  in  well  aired  rooms  who  were  attacked  only  at  the  end  of  the  third 
day  after  they  had  gotten  out  of  bed,  and  had  so  come  into  closer  contact 
with  them. 

It  is  unnecessary  to  add  even  a  word  of  comment. 

*"The  Incubation  of  Scarlet  Fever,"  The  British  Medical  Journal,  January, 
1883,  pp.  150,  151. 
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E.  Hagenbach-Biirkhardt  weighs  his  experience  with  greater 
judgment.  In  his  first  article*  the  conditions  are  so  thoroughly  dis- 
cussed that  one  is  in  a  position  to  form  his  own  opinion.  He  reports 
four  cases,  with  an  incuhation  period  of  about  three,  seven,  eleven,  and 
fourteen  days. 

His  conclusions  can  hardly  be  objected  to.  A  later  article  f 
submits  still  larger  figures.  Hagenbach  himself,  however,  remarks 
that  he  considers  them  onl}^  approximately  exact. 

They  appear  to  me  especially  worthy  of  notice  because  he  has  taken 
the  pains  to  so  carefully  criticize  his  own  work. 
His  figures  show  an  incubation  period  of : 

Under  1  day once.  Under  10  days once. 


"      2 
"      3 
"      4 
"       5 

"      6 

u      7 

"      8 
"      9 

da3^s.  .  . 

.  .once. 

.  .four  times. 

11  " 

12  " 

13  " 

14  " 

15  " 

17  " 

18  " 

19  " 
six 

.five  times. 

.  once. 

.  .five  times. 
.  .once. 

.  .  seven  times. 

.  four  times 

. twdce. 
.five  times. 

.  .three  times. 

times. 

.  twice. 

Over 

.  .four  times. 

.  .twice. 

20  davs  

.  once. 
.  twice. 

The  possibihty  that  a  seemingly  long  incubation  period  might 
have  been  simulated  because  of  an  indirect  transmission  of  the  dis- 
ease, Hagenbach  considers  already  taken  for  granted.  And  properly 
so.  But  it  should  be  pointed  out,  on  the  other  hand,  that  the  number 
of  cases  with  an  incubation  longer  than  twelve  daj^s  amount  to  no  less 
than  38%  (22  out  of  58).  It  were  a  curious  occurrence  if  indirect 
infection  had  a  toxic  power  for  these  only.  Of  no  less  importance  are 
the  conclusions  from  the  Munich  garrison  epidemic.  One  ma}^  alwaj^s 
say  that  special  conditions  were  present  here  that  differ  considerably 
from  those  affecting  the  majority  of  people.  On  the  other  hand, 
Vogl's  rule,  that  the  appearance  of  the  exanthem  occurs  three,  or  at 
the  most  five,  days  from  the  time  of  the  infection,  seems  to  be  one 
that  is  well  grounded  as  far  as  the  material  that  he  had  was  concerned. 
There  has  been  an  attempt  to  make  it  appear  probable  that  the 
incubation  can  last  for  eA^en  six  weeks.  J  This  is  as  difficult  to  prove, 
however,  as  to  disprove,  since  we  are  concerned  always  with  indi- 
vidual cases,  that  cannot  be  made  to  conform  to  rule. 

*"Zur  Aetiologie  des  Scharlach,"  "Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd. 
vni,  S.  288. 

t"Ueber  Spitalinfectionen,"  "Jalirbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd. 
XXIV,  S.  105. 

$  Johannessen,  loc.  cit.,  p.  166. 
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In  all  probability,  the  shorter  period  of  incubation — somewhere 
up  to  twelve  daj^s — stands  on  a  more  sure  footing  than  that  of  a 
longer  duration.  In  favor  of  this  ^dew  I  wish  to  mention  the  cases 
in  Norway,*  which  answer  to  no  rule,  and  which  are  taken  from  the 
"  Medical  Report. "  It  shows  at  least  a  decided  conservatism  that  only 
19  cases  have  been  submitted  as  capable  of  proof,  17  of  these  showing 
an  incubation  period  of  eight  days  or  less,  and  one  each  of  ten  and 
twelve  days. 

Here  and  there  physicians,  on  the  ground  of  their  own  experience, 
consider  themselves  entitled  to  fix  upon  middle  figures  for  the 
length  of  incubation,  always  granting,  however,  the  possibility  of 
variations  from  these  figures.  Thus,  Fiirbringer  mentions  three  to 
six  days;  von  Leube,  four  to  seven,  and  Thomas  makes  a  similar 
statement. 

There  exist  also  uritings  that  indicate  distinct  conditions  that  may 
influence  the  length  of  the  incubation. 

The  already  mentioned  theory  of  HofTa,t  that  "a  wound  offers 
to  the  scarlatina  poison  a  wider  portal  of  entrance,"  is  utihzed  by 
some  in  the  claim  that,  in  the  case  of  the  wounded  who  have  been 
exposed  to  the  infection,  there  is  a  shortening  of  the  period  of  incu- 
bation. 

E.  Hagenbach-Burkhardt  {  says:  ''It  appeared  to  me  a  very 
striking  fact  that  the  incubation  was  very  short  in  most  of  the  cases 
that  I  have  just  described  (scarlatina  after  tracheotomy),  and  I  would 
add  that  in  all  these  cases  the  origin  was  fairly  certain."  In  v. 
Leube 's  own  case  the  time  that  elapsed  between  the  injury  and  the 
outbreak  of  the  eruption  was  eleven  days,  and  the  comments  of  v. 
Leube  himself  on  this  unusually  extended  incubation  are  worthy  of 
attention.  They  demonstrate  to  what  a  high  degree  the  resistance 
of  the  subject  comes  into  play,  in  proportion  to  the  virulence  of  the 
entering  poison.     I  coincide  entirely  with.  v.  Leube 's  view. 

Sorensen§  writes  in  the  same  vein  from  Copenhagen. 

Gerhardt  saysjl:  "It  appears  that  the  infection  from  a  beginning 
case  of  scarlatina  more  frequently  has  a  long,  while  that  from  a 
convalescent  case  has  a  short,  period  of  incubation." 

*  Johannessen,  loc.  cit.,  p.  165.  fSee  page  390  of  this  volume. 

fJahrbuchfiirKinderheilkunde,"  N.  F.,  Bd.  xxiv,  S.  115;  see  also  Emil  Koch, 
"Ein  Beitrag  zur  Kenntniss  des  chirurgischen  Scharlachs  aus  dem  Kinderspital  zu 
Basel." 

§  "  Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  xxxii,  S.  95. 

||"Lehrbuch  der  Kinderkrankheiten,"  4th  edition,  S.  96,  Tubingen,  Laupp. 
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Johannessen  *  claims  that  the  Norwegian  statistics  warrant  the 
conclusion  that  the  severity  of  the  epidemic  has  an  influence  in 
deciding  this  question;  and,  in  this  respect,  that  the  severe  epidemic 
is  characterized  by  a  shorter,  the  hght  one  by  a  longer,  period  of 
incubation. 

"  By  waj^  of  example  may  be  mentioned  the  fact  that  the  incubation 
in  the  mild  epidemic  in  Oestlofoten  in  1783  lasted  ten  days;  in  an  epi- 
demic of  medium  severity  in  Folio  in  1875,  six  days;  in  an  epidemic  in 
Nordmoere  in  1875  in  which  the  disease  began  with  marked  initial  symp- 
toms, thirty-six  hours;  in  three  cases  ending  in  death  in  Romsdalen  in 
1878,  twenty-four  hours;  and  in  a  mild  epidemic  in  Soertersdalen  in  1877, 
eight  days  The  incubation  in  a  bad  epidemic  in  Grong  in  1878  was  one, 
two,  and  two  and  one-half  days  in  duration ;  and  eight  to  fourteen  days  in 
an  epidemic  in  Drontheim  in  1865,  with  a  mortality  of  10.1%." 

The  actual  observations  can  hardly  have  been  as  exact  as  the 
figm-es  seem  to  indicate.  Otherwise  the  statements  in  regard  to  the 
incubation  period,  which  here  hmit  themselves  to  nineteen  cases, 
w^ould  have  been  made  much  more  comprehensive,  through  the 
mecUcal  reports  of  Norway.  Their  real  significance  is  not  hkely  to 
be  denied,  however,  from  the  \dew  of  the  case  obtained  in  a  general 
way  by  the  attending  physician. 

Without  attempting  to  answer  the  question  in  regard  to  the  incubation 
^period,  for  that  is  at  present  impossible,  and  in  order  to  understand  the 
difficulties  that  stand  in  the  way  of  such  an  answer,  we  must  call  certain 
other  just  as  dubious  matters  into  consideration. 

First  of  all,  what  is  the  state  of  affairs  with  regard  to  the  active 
life  of  the  scarlatinal  poison — how  long  does  it  last,  what  about  its  per- 
sistency, its  liability  to  transmission  by  means  of  articles  of  utility,  or 
hy  means  of  persons  either  themselves  not  infected  or  becoming  ill  at  a 
later  period? 

All  these  things  can  without  any  chfhculty  be  distinguished  in 
discussion,  but  in  actual  Ufe  not  so  easily;  for  in  the  cases  that  come 
under  our  observation  these  questions  are  more  or  less  interwoven 
and  involved  with  one  another.  Moreover,  the  information  obtained 
from  the  comparatively  one-sided  observations  in  the  Faroe  Isles 
(see  page  385)  is  not  conclusive. 

One  must,  in  any  event,  hold  to  the  behef  that  the  life  period  of 
the  scarlatinal  poison  is  by  no  means  an  unlimited  one.  Else  it  were 
hardly  conceivable  that  in  any  locahty  the  disease,  when  once  intro- 
duced, could  for  a  long  time  be  absolutely  wiped  out,  and  only  again 
reappear  when  a  new  infection  is  introduced.     And  this  rule  holds 

*  Loc.  cit.,  p.  166. 
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not  only  for  the  far-reaching  conditions  existing  in  those  parts  of 
the  earth  that  are  now  and  then  subject  to  scarlatina,  but  also  for 
the  narrower  conditions  offered  by  the  home  country,  by  the  per- 
manent dwelling-place  of  the  disease, — Europe  and  North  America, — 
by  the  lowlands,  and  by  small  and  medium-sized  cities.  Why  do  I 
mention  these  self-evident  facts?  Because  statements  are  constantly 
appearing  that  ascribe  to  the  poison  of  scarlatina,  if  not  an  immortal- 
ity, at  least  an  improbable  longevity. 

W.  Boeck,*  the  well-known  Norwegian  syphilographer,  relates 
the  following : 

"  The  children  of  a  colleague  of  mine  had  obtained  permission  to  play 
with  some  things  in  an  old  writing-desk  In  a  drawer  lay  some  hair  that 
had  been  cut  from  tivo  children  that  had  died  tioenty  years  before;  since  that 
time  the  drawer  had  not  been  touched.  Now  it  was  opened,  and  the 
children  took  scarlatina.  These  cases  were  the  first  in  the  city,  so  that  the 
probability  is  evident  that  the  infection  was  transmitted  in  this  way."  It 
may  not  be  hypercriticism  to  call  attention  to  the  fact  that  these  cases, 
although  the  first,  occurred  at  the  time  when  scarlatina  appeared  as  an 
epidemic  in  the  same  place.  For  it  is  expressly  stated  that  they  were  the 
first,  and  from  this  follows  the  inference  that  they  were  not  the  only 
cases." 

The  lengthy  persistence  of  the  poison  in  a  certain  locality  is  affirmed 
with  great  positiveness  by  different  trustworthy  physicians. 

Thus,  one  reads  in  Murchison:  "Dr.  Elliotson  gives  an  example: 
The  patient,  ill  of  scarlatina,  was  brought  into  a  room  of  St.  Thomas' 
Hospital,  and  during  the  following  two  years  nearly  all  the  children 
and  young  people  that  lay  in  the  same  room  contracted  the  disease, 
although  the  apartment  was  every  year  thoroughly  cleaned  and 
whitewashed." 

E.  Hagenbach-Burkhardt  f  states  that  in  a  certain  room  in  the 
Children's  Hospital  at  Basle,  that  was  never  allowed  a  thorough 
airing,  infection  by  scarlatina  had  frequently  occurred.  In  the  course 
of  almost  a  year  and  a  half,  there  were  not  less  than  nine  cases  (of  scar- 
latina), while  at  the  same  time — another  half  year  is  included  in  this 
estimation — in  the  rest  of  the  entire  house  there  ivere  only  four  cases. 

The  observations  of  Vogl  in  regard  to  the  Munich  garrison  epi- 
demic have  been  accurately  reported,  and  are  of  great  value.  In 
both  of  the  two  great  epidemics  that  were  separated  by  a  period  of 
ten  years,  the  "  Tiirkenkaserne "  suffered  from  the  disease  in  a 
measure  altogether  out  of  proportion.     In  1884-85  their  roll  showed 

*  According  to  Johannessen,  loc.  cit.,  pp.  161,  162. 

t"  Jahrbuchfiir  Kinderheilkunde,"  N.  F.,  Bd.  xxiv,  S.  115. 
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a  mortality  of  24.1  per  thousand,  as  against  9.9  per  thousand  in  the 
Hofgartenkaserne.  In  1894-95  their  mortaUty  was  80.5  per  thousand, 
as  against  (maximum)  15.2  per  thousand  in  the  Marsfeldkaserne. 

Vogl  expresses  himself  with  great  discretion  in  his  statement 
''that  the  disproportionate  mortality  in  certain  barracks  during 
sporadic  as  well  as  epidemic  attacks  of  scarlatina  indicates  that 
local  conditions  can  furnish  the  required  soil  for  the  infection; 
likewise  that  one  must  take  for  granted  an  occasional  tendency  for 
the  disease  to  appear  in  epidemic  form. "  *  I  consider  this  reservation 
a  wise  one,  and  one  that  is  necessary  because  of  the  facts  already 
known.  As  yet  we  have  no  clear  conception  how  it  is  possible  that 
a  poison  for  whose  complete  development  we  must  consider  the 
human  body  necessary  can  be  so  influenced  in  its  power  of  infection 
by  any  such  external  conditions  as  are  dependent  upon  the  li^dng 
apartments. 

That  there  is  not  a  simple  adherence  of  the  poison  to  a  place  in  this 
case  can  be  inferred  from  the  fact  that  in  the  Munich  "Tiirken- 
kaserne"  a  fresh  infection  occurred  from  outside,  the  source  of  which 
was  discovered.  And  only  when  it  had  already  made  its  appearance 
did  the  influence  of  the  locality  show  itself. 

I  will  also  remark  that  all  attempts  to  institute  a  change  through 
the  recognized  means  of  disinfection  were  of  no  avail. 

From  private  dwellings  comes  the  same  story.  One  seemingly 
conclusive  case  is  mentioned  by  Murchison  f :  Dr-  Richardson  tells 
the  stor}^  that  a  married  couple  occupied  a  country  house  with  their 
four  children.  One  of  the  children  was  there  taken  with  scarlatina, 
of  which  it  died.  The  other  children  were  at  once  taken  to  a  village 
several  miles  away,  but  after  several  weeks  one  of  them  was  allowed 
to  come  home.  In  the  course  of  twenty-four  hours  this  child  also  was 
attacked,  and  died  of  scarlatina  in  just  as  short  a  time  as  the  first  child. 
The  house  was  then  thoroughly  cleaned,  the  walls  whitewashed,  and 
all  clothing  either  washed  or  destroyed.  After  four  more  months 
the  third  child  was  brought  to  the  house,  and  again,  after  twenty-four 
hours  it  was  attacked  hy  scarlatina  and  died. 

It  was  believed  that  the  poison  was  retained  in  the  straw  covering 
that  lay  in  a  thick  layer  on  the  beds  of  the  children.  And  this  is 
possible;  though  I  am  also  inclined  to  take  into  consideration  the 
floors,  in  view  of  the  hospital  investigations  on  the  subject.  The 
fateful  influence  of  the  so-called  false  floor  has  at  other  times  shown 
its  influence. 

*Loc.  cit.,  p.  981.  fLoc.  cit.,  p.  176. 


410  SCARLATINA. 

Murchison  gives  still  another  example,  but  it  is  altogether  un- 
necessary to  go  further  in  the  matter.  The  facts  are  certain,  and 
every  active  physician  has  something  to  relate  of  the  kind. 

Much  more  difficult  is  the  reply  to  the  question  whether  scarlatina 
is  transmitted  hy  means  of  articles  of  utility,  or  through  a  third  person, 
who  himself  remains  immune.  Reports  in  regard  to  this  particular 
form  of  infection  are  very  numerous  * :  Letters,  books,  photographs, 
and  once  even  a  violin  was  considered  to  be  the  medium  of  trans- 
mission. The  clothing  and  the  linen  of  scarlatina  patients  are  of  special 
note.  It  is  not  appropriate  to  introduce  individual  statements,  since 
their  scope  is  too  narrow  to  allow  accurate  criticism.  Whether  one 
will  at  once  allow  credence  to  a  report,  or  whether  one  tends  in  advance 
to  refuse  belief  in  it,  and  if  there  is  not  a  perfect  sequence  of  proof 
accompanying,  depends  upon  the  individual.  One  must  make  sure 
in  regard  to  what  he  receives  from  a  certain  source,  whether  he  con- 
siders it  trustworthy  or  not.  I  am  of  the  opinion  that  this  is  a  case 
where  we  cannot  go  out  of  our  way  on  account  of  our  belief  in  the 
authority  or  because  of  an  oath  on  the  word  of  the  Master.  It  is 
especially  important  to  learn  whether  any  other  possibility  of  infection 
must  be  excluded,  and  in  regard  to  this  question  only  he  is  able  to 
decide  who  is  in  the  midst  of  affairs.  It  makes  a  marked  differ- 
ence whether  there  has  been  a  sufficient  examination  of  the  existing 
conditions ;  also  whether  the  author  of  the  report  is  capable  of  an  un- 
biased judgment.  Even  if  one  admits  both  these  things,  he  may  still 
call  into  question  the  conclusions,  if  he  beheves  himself  entitled  to 
do  so  from  sound  reasons.  I  have  taken  this  liberty  myself  in  the  case 
of  the  apparently  unanimous  observations  in  the  Faroe  Isles,  because  of 
certain  facts;  namely,  the  frequent  occurrence  of  light  cases  from 
which  the  physicians,  as  a  rule,  learned  nothing.  I  will  simply  quote 
the  story  of  v.  Hildenbrand  f : 

"  A  Mack  coat,  in  ivhich  I  once  attended  a  scarlatina  patient  in  Vienna, 
and  for  a  year  and  a  half  I  had  not  worn,  and  which,  without  putting  it  on,  I 
carried  from  Vienna  to  Podolia,  gave  me  myself  the  disease  in  the  latter 
province.  Scarlatina  had  been  previously  in  the  place  an  unheard-of  dis- 
ease, and  one  which  I  transmitted  still  further  from  my  own  person." 

Who  can  prove  that  this  was  impossible?  or  who  can  prove  that  it 
really  was  the  case? 

If  one  considers  the  fact  that  the  poison  of  scarlatina  can  adhere 
for  a  long  time  to  a  dwelling,  he  tends  perhaps,  without  further 

*  Murchison,  Thomas,  Johannessen,  and  others. 

fUeber  den  ansteckenden  Typhus,"  2d  edition,  S.  118,  Wien,  Camesina,  1815. 
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hesitation,  to  share  the  view  that  poisons  that  chng  to  certain  objects 
can  also  be  transmitted  from  them.  But  this  conclusion  is  not  a 
convincing  one.  We  must  distinguish  in  the  matter  of  the  cause  of 
disease  between  an  adherence  to  a  locality,  or  to  persons,  or  to  sur- 
roimding  objects  of  utility.  Thus,  malaria  is  intimately  associated 
with  certain  localities,  but  that  it  can  be  transmitted  in  the  manner 
under  discussion  no  one  has  as  yet  proved.  The  same  is  true  of 
croupous  pneumonia. 

One  is  led  still  further  from  a  different  point  of  view. 

We  can  say  with  a  probability  bordering  on  certainty  that  the 
scarlatina  poison  is  an  entity  that  goes  out  from  the  body  of  the 
patient,  mingling  with  the  air  in  the  finest  particles.  This  scarlatina 
dust — to  coin  a  term — becomes  thicker,  the  nearer  the  atmosphere 
in  question  is  to  the  body  of  the  patient,  its  source  and  origin. 
Just  as  does  every  dust,  this  also  settles  upon  all  fixed  objects.  This 
is  to  state  at  the  start  that  it  can  adhere  to  these  objects,  and  if,  now, 
the  enduring  nature  of  the  poison  is  admitted  to  be  a  fact,  the  con- 
clusion becomes  necessary  that  a  spread  of  the  disease  can  occur  in 
this  way.  We  must,  however,  in  this  case,  as  well  as  in  all  others, 
consider  "quantity  proportions";  we  must  think  ''quantitatively," 
as  Karl  v.  Vierordt  has  happily  expressed  it. 

Von  Kerschensteiner  has  done  this  in  his  discussion  of  the  ques- 
tion,* and  it  seems  to  me  has  thereby  essentially  simplified  the 
matter.     He  difTerentiates  definitely  between: 

1.  Objects  that  have  been  in  close  contact  with  the  patient  (his  clothes, 
his  linen,  his  bed)  and  contain  great  quantities  of  the  poison,  and  can 
transmit  it. 

2.  Persons  who  dust  the  clothing  of  others  who  have  been  in 
close  contact  with  the  patients  can  be  infected.  This  is,  for  example, 
possible  in  the  case  of  the  clothes  cleaner  of  a  doctor  who  has  attended 
many  patients  during  an  epidemic. 

3.  A  simple  visit  in  the  bedroom  of  a  scarlatinal  subject  becomes  the 
less  important,  the  further  the  visitor  remains  from  the  patient. 

For  the  transference  of  the  infection  through  a  third  person,  himself 
healthy,  the  following  conditions  are  required: 

(a)  The  poison,  in  the  form  of  dust,  must  be  carried  in  the  air 
from  the  patient  to  the  -\dsitor. 

*  "Ueber  die  Vertragbarkeit  der  Masern,  des  Scharlach,  und  der  Blattern  durch 
dritte  Personen,"  Aerztliches  Intelligenzblatt  (Munch,  med.  Wochenschrift),  1882,  S. 
447;  and  "Verbreitung  von  Masern,  Scharlach,  und  Blattern,"  "Vortrage  iiber  Ge- 
sundheitspflege  und  Rettungswesen  wahrend  der  Hygiene-Ausstellung  zu  Berlin," 
1883,  S.  16. 
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(b)  It  must  attach  itself  to  the  clothing,  the  skin,  or  the  hair  of 
the  visitor. 

(c)  It  must  be  given  off  from  its  bearer  in  the  direction  of  a  stream 
of  air  that  moves  toward  the  person  to  be  infected,  so  that  there  may 
be  an  entrance  portal  by  which  it  can  be  received,  still  in  an  active 
condition.  To  this  end  it  must  also  be  in  sufficient  quantity,  and 
its  ability  to  infect — and  this  must  be  noted  especially  in  the  case 
of  scarlatina — must  be  so  thoroughly  exercised  upon  him  who  is 
exposed  to  the  contagion  that  it  can  be  well  said  to  be  a  very  con- 
siderable force. 

"How  many  favorable  conditions  must  combine  to  enable  such  a 
transference  to  become  effective!"  forms  the  conclusion  to  the  remarks 
of  V.  Kerschensteiner. 

It  appears  to  me  that  we  can  in  this  way  obtain  a  comparatively 
thorough  insight  into  the  matter,  and  especially  with  regard  to  the 
question  how  far  an  infection  is  possible  through  physicians  who,  in 
treating  scarlatina  patients,  go  from  them  to  others  who  require  their 
services.  And  this  is  a  matter  of  great  consequence  to  life.  What 
position  should  a  conscientious  physician  hold  in  regard  to  visiting 
other  patients  after  seeing  those  sick  of  scarlatina,  if  he  is  compelled 
to  say  to  himself  that  it  is  probable  that  he  will  transfer  the  same 
disease  to  them?  The  truth  is  that  our  knowledge  in  regard  to  the 
matter  w^ill  set  us  in  a  measure  at  rest.  Under  ordinary  circum- 
stances the  transmission  is  so  very  rare  that  we  have  hardly  to 
consider  the  possibility.  When  it  occurs, — and  the  possibility'^  cannot 
be  absolutely  denied, — there  are  present  such  special  conditions  as 
are  not  usually  to  be  met  with. 

As  an  instance  of  this  I  would  like  to  give  this  case,  whose  story 
is  told  by  Dr.  M.  Loeb  in  Worms  * : 

His  three-year-old  daughter  became  ill  of  a  marked  case  of  scarlatina. 
"As  I  have  seen  no  scarlatina  patient  in  my  practice,  and  my  colleagues, 
of  whom  I  inquired,  knew  of  no  cases  in  the  city,  the  etiology  of  the  disease 
remained  for  a  long  time  a  riddle,  since  my  daughter  at  that  time  asso- 
ciated with  no  children,  and  was  constantly  under  observation.  The  solu- 
tion of  the  riddle  was  evident  to  me  later  on.  My  colleague,  Dr.  W.  v. 
Essinger,  who  was  in  Mannheim  on  a  visit,  had  attended  there  and  repeat- 
edly examined  the  three  children  of  a  relative  all  seriously  ill  with  scarla- 
tina; this  was  on  the  morning  of  March  3d.  In  the  afternoon  of  the  same 
day  he  made  me  a  visit,  and  repeatedly  and  for  a  long  time  held  my  little 
daughter  on  his  lap.  .His  suit  of  clothing  he  had  not  previously  changed 
while  in  Mannheim." 

*"Die  Incubationsdauer  des  Scharlachs,"  "Jahrbuch  fiir  Kinderheilkunde," 
N.  F.,  Bd.  IX,  S.  174. 
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The  period  of  incubation  was  hardly  twice  twenty-foiir  hours. 

In  this  case  the  physician  came  into  freer  and  much  longer  contact 
both  with  the  scarlatina  patient  from  whom  he  received  the  poison, 
and  also  with  the  child  to  whom  he  carried  it,  than  is  usual  in  practice, 
and  therefore  we  cannot  raise  any  question  in  regard  to  the  case. 

There  remains  to  be  mentioned  the  introduction  of  the  poison  of 
scarlatina  by  means  of  cow's  milk,  which  for  some  time  caused  con- 
siderable discussion.  It  was  believed  that  a  direct  transference  was 
possible  from  the  cow,  herself  sick  with  scarlatina,  to  human  beings, 
and  the  cause  of  the  disease  was  then  said  to  have  been  found.  From 
this  it  followed  that  the  latter  (the  "Streptococcus  scarlatinse ")  was 
nothing  other  than  the  Streptococcus  pyogenes;  and,  further,  that 
the  diseased  cow  had  suffered  from  cow-pox,  not  from  scarlatina.* 
And  yet  the  possibility  is  not  excluded  that  scarlatina  can  be  trans- 
mitted by  means  of  the  milk.  The  observations  in  question  came 
mostly  from  England,  t  and  it  is  for  the  most  part  stated  that  the 
subjects  either  have  come  directly  or  indirectly  in  contact  with  the 
milk,  which  was  the  contagion-bearer.  The  cream  is  said  to  have 
been  especially  dangerous,  though  only  when  great  quantities  of 
uncooked  milk  were  drunk  did  the  disease  make  its  appearance. 

As  an  example  I  give  the  latest  news  from  Rostock,  which  shows  that, 
even  if  transmitted  in  this  form,  the  state  of  affairs  is  by  no  means  simple. 
Rostock  had  had  for  a  number  of  years  a  considerable  number  of  cases  of 
scarlatina.  In  1885,  up  to  the  end  of  May  there  were  only  28  cases  re- 
ported. June,  however,  brought  36.  "Very  striking  in  this  sudden 
flaring  up  of  the  epidemic  in  June  was  the  limitation  to  certain  streets 
leading  down  to  the  Warnow  without  there  being  any  discoverable  con- 
nection between  the  not  very  large  number  of  indisposed  families,  or 
among  the  cases  of  the  children  themselves,  while  the  other  cases  of  illness 
during  May  were  scattered  over  the  entire  city.  The  majority  became  ill 
in  the  last  three  days  of  May  and  the  first  ten  days  in  June,  and,  this  prov- 
ing a  clue,  it  was  learned  that  the  attacked  families  (with  two  or  three  ex- 
ceptions, in  which  such  a  connecting-link  was  not  discoverable)  had  ob- 
tained their  sup-ply  of  milk  from  a  single  isolated  'fee  farm'  of  the  village 
Gehlsdorf,  lying  on  the  other  side  of  the  Warnow.  On  this  farm,  since  the 
middle  of  May,  without  there  having  been  elsewhere  in  the  village  either  scar- 
latina or  any  similar  illness,  six  more  or  less  severe  cases  of  scarlatina  and  a 
series  of  throat  disorders  occurred  in  the  family  of  the  tenant  and  among  the 
day  workers  belonging  to  the  farm.  Besides  two  or  three  adults,  only  one 
two-and-a-half-year-old  child  of  the  proprietor  of  the  farm  remained  free. 
A  number  of  those  ivho  were  taken  ill  had  attended  to  the  milking  and  to  the 
further  care  of  the  milk  itself;  which,  however,  was  not  kept,  as  is  in  small 
households  frequently  the  case,  in  the  living  or  sleeping  rooms,  but  in  a 

*  Fiirbringer  in  Eulenburg's  "  Real-Encyklopadie,"  2d  edition,  Bd.  xxvii. 
t  A.  Baginsky :  "  Zur  Verbreitung  von  Infectionskrankheiten  durch  den  Genuss 
roher  Milch,"  Deutsche  med.  Wochenschrift,  1886,  S.  494. 
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separate  apartment.  It  was  then  brought  by  the  proprietor  himself,  and, 
after  his  illness,  by  a  servant,  to  the  customers  in  the  city.  The  former 
had  in  the  early  part  of  June  a  mild  angina;  the  latter  escaped  entirely. 
The  first  to  be  taken  ill  in  Rostock  did  not,  as  far  as  is  known,  come  into 
contact  with  the  carrier  of  the  milk,  since  the  latter  was  regularly  re- 
ceived by  the  domestics,  or  later  by  others  of  the  family  who  were  not  in- 
fected. According  to  the  investigations  of  the  physicians  who  observed  the 
epidemic  at  that  time,  which  were  instituted  as  soon  as  possible  {after  the  9th 
of  June),  8  of  the  36  cases  could  be  referred  with  certainty  to  the  Gehlsdorf 
milk  as  the  source  of  the  infection;  while  of  the  other  cases,  a  consider- 
able number  must  be  attributed  to  infection  from  those  who  were  first 
taken  ill. 

"The  milk  was  also  considered  infectious,  because  only  those  who  had 
drunk,  T\dthout  first  boihng  it,  became  ill;  while  those  escaped  the  infec- 
tion who  had  taken  only  boiled  milk,  as,  for  instance,  two  children,  of  four 
and  two  years  of  age,  in  another  family,  but  in  the  same  house,  where 
through  the  milk  (not  boiled)  many  cases  of  infection  had  occurred." 

It  may  also  be  added  that  the  Rostock  physicians  agreed  unanimously 
in  the  opinion  that  the  milk  was  the  contagion-bearer. 

We  can  see  that  the  investigation  extended,  and  from  an  early 
period,  into  all  the  details  that  were  of  importance.  The  conclusions 
of  the  Rostock  physicians  are  well  grounded.  A  doubt  is,  of  course, 
still  possible.  But  what  a  favorable  opportunity  for  the  development 
of  the  scarlatina  poison  (w^hat  the  cause  was  we  know  as  little  as  ever) 
presented  itself  in  Rostock  follows  from  the  fact  that  the  epidemic 
furnished  in  the  last  half  j^ear  (July  to  December)  172  cases,  against 
64  in  the  first  half.  In  the  whole  pre\dous  year  (1884)  there  were 
only  165  cases  reported. 

[The  importance  of  milk  as  an  agency  in  the  conveyance  of  disease, 
and  in  particular  scarlet  fever,  has  often  been  referred  to  and  made 
the  subject  of  special  investigations.  One  of  the  most  valuable  of 
these  is  that  of  R.  G.  Freeman,*  w^ho  studied  53  epidemics  of  typhoid 
fever  attributed  to  milk,  26  of  scarlatina,  11  of  diphtheria,  2  of  foot- 
and-mouth  disease,  3  of  throat  affections,  2  of  acute  poisoning  by 
milk,  and  1  of  cholera.  All  of  these  epidemics  occurred  since  1880, 
up  to  which  time  a  tabulation  had  been  prepared  by  Earnest  Hart. 
In  all  of  the  diseases  referred  to,  milk  may  serve  as  a  vehicle  of  con- 
veyance of  infection;  and  as  infants  constitute  the  great  majority  of 
the  consumers,  they  are  particularly  liable  to  infection  carried  in  this 
way.  Freeman  di^dded  the  diseases  conveyed  by  milk  into  three 
classes:  (1)  Those  in  which  the  pathogenic  micro-organisms  are  con- 
veyed by  the  milk  from  the  diseased  cow,  as  in  the  case  of  tuberculosis, 
anthrax,  foot-and-mouth  disease,  and  acute  enteritis.  (2)  Those  in 
which  the  organisms  are  introduced  into  the  milk  during  or  after  milk- 
*  Medical  Record,  March  28,  1896. 
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ing,  from  outside  sources,  as  in  the  case  of  cholera  and  typhoid  fever, 
scarlet  fever,  and  diphtheria.  (3)  Those  in  wliich  the  milk  contains 
poisons  developed  by  bacteriologic  growth. 

Although  typhoid  fever,  cholera,  and  scarlet  fever  epidemics  have 
been  attributed  to  milk,  in  no  case  could  Freeman  find  e^'idence  that 
the  particular  organism  causing  a  disease  had  been  demonstrated  in 
a  sample  of  milk.  Tliis  negative  e^'idence  has  led  some  to  den}-  the 
conclusiA^eness  of  the  proof,  since  the  organisms  of  the  two  first-named 
diseases  are  well  enough  known  to  haA'e  been  isolated. 

Among  the  general  characteristics  of  milk  epidemics,  whatever 
the  special  disease  may  be,  are  the  following : 

1.  The  cases  appear  suddenly,  many  new  ones  each  day,  and  the 
subsidence  is  equally  prompt  after  the  contaminated  milk-supply  is 
stopped. 

2.  The  houses  invaded  are  often  quite  distant  from  each  other,  and 
not  restricted  to  a  particular  part  of  the  town. 

3.  The  houses  of  the  rich  are  more  apt  to  be  seriously  invaded  than 
those  of  the  poor. 

4.  Those  members  of  each  family  who  are  milk-drinkers  are  most 
liable  to  be  infected.  In  an  epidemic  reported  by  Freeman,  78%  of 
the  special  milk-drinkers  were  affected,  while  only  27%  of  those  not 
special  milk-drinkers  were  affected.  This,  of  course,  is  of  particular 
importance  in  the  case  of  diseases  such  as  typhoid  fever,  wliich  are 
more  commonly  met  wdth  among  adults. 

5.  Those  who  have  used  the  milk  of  a  certain  milk-supply  mil  be 
found  affected,  while  others  escape. 

6.  In  many  instances  the  epidemics  have  been  preceded  by  disease 
among  the  milk-dealers  themselves  or  their  families. 

With  regard  to  scarlatina.  Freeman  states  that  there  is  conclusive 
evidence  that  certain  epidemics  have  been  caused  by  contaminated 
milk.  In  26  recent  epidemics,  all  occurring  in  England,  there  w^ere  15 
in  which  contamination  from  a  case  of  the  disease  in  man  was  e^ddent. 
The  occasional  occurrence  of  an  epidemic  without  e^-idence  of  such 
contamination  has  led  to  a  careful  examination  of  the  cows  furnishing 
the  milk,  and  the  source  of  some  epidemics  has  been  attributed  to 
lesions  about  the  udders  of  cows.  This  \dew,  put  forward  by  Klein, 
has  not  been  confirmed.  No  epidemic  has  been  traced  to  the  milk  sup- 
plied in  America ;  not,  according  to  Freeman,  because  such  epidemics 
do  not  exist,  but  rather  because  the  milk-supply  is  not  inquired  into. 

Hall*  has  found  upon  investigation  that  scarlet  fever  does  not 
*  Medical  Record,  1899,  vol.  lvi. 
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occur  to  any  extent  in  countries  where  cow's  milk  is  not  used  as 
food,  or  where  children  live  wholly  upon  the  breast  until  three,  four, 
or  more  years  of  age.  If  milk  is  used  as  food,  but  comes  solely  from 
the  ass  or  goat,  this  affection  is  also  unknown.  The  increasing  num- 
ber of  cases  and  epidemics  which  are  traceable  to  milk  infection 
would  appear,  in  connection  with  the  above  facts  of  immunity,  to 
render  contamination  through  the  milk  the  principal  source  of  the 
spread  of  scarlatina.] 

Where  is  the  poison  of  scarlatina  contained  in  the  body  of  the  patient? 
and  with  this  question  I  would  like  to  consider  also  the  two  following : 
At  what  time  in  the  disease  can  injection  occur?  and  how  does  it  usually 
take  place? 

It  may  be  stated  with  certainty  that  the  scarlatina  patient,  even 
in  the  beginning  of  the  attack,  is  capable  of  transmitting  the  infection. 
A  large  number  of  individual  experiences  indicate  this  fact;  of  these, 
however,  I  mention  only  the  case  of  Trousseau,  previously  men- 
tioned (page  403). 

Vogl  *  goes  much  further,  and  closes  his  descrijjtion  of  his  ex- 
perience in  the  Munich  garrison  epidemic  with  the  statement  that 
'^the  contagion,  as  a  rule,  occurs  through  direct  contact  during  the  period 
of  incubation,  i.  e.,  three  to  five  days  before  the  active  appearance  of  the 
disease.'^ 

The  array  of  proof  cannot  be  well  produced  in  epitome.  Cer- 
tainly, however,  the  facts  advanced  by  him  are  w^orthy  of  the  closest 
consideration,  and  whoever  is  interested  in  so  important  a  question 
may  himself  study  the  article. 

The  attempt  to  build  still  further  upon  similarly  fixed  principles, 
and  to  establish  certain  fixed  facts  in  regard  to  the  later  periods  of 
the  disease,  is  at  the  start  devoid  of  prospect.  For  if  it  be  proved 
that  the  scarlatinal  poison  is  formed  so  early  in  the  body  of  the 
patient,  and  if  it  is  further  sure  that  in  adhering  to  the  person  it 
remains  still  active,  one  cannot  with  certainty  decide  whether  the 
poison  that  comes  into  evidence  in  the  latter  part  of  the  disease 
originated  from  the  former  or  not.  At  least  we  may  count  on  the 
possibihty  that  the  quantity  of  the  poison  increases  with  the  further 
development  of  the  disease,  and  in  this  way  infection  may  perhaps 
result  from  the  height  of  a  previous  infection. 

The  views  of  medical  men  as  to  when  the  scarlatina  patient  is  most 
dangerous  to  those  about  him  differ  very  decidedly.  For  the  most  part 
there  is  at  present  a  tendencj^  to  the  opinion  that  the  early  stages  are 

*  Loc.  cit.,  p.  985. 
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the  most  important ;  but  there  are  still  sufficient  supporters  of  the 
old  teaching,  which  especially  emphasizes  the  desquamative  period; 
as,  for  instance,  Hoff,  in  his  observations  in  the  Faroe  Isles  (see 
page  385). 

It  would  be  of  great  value  if  we  could  determine  the  exact  time 
ivhen  the  patient  ceases  to  he  able  to  transmit  the  disease,  when  he  becomes 
free  from  danger  to  others.  This  is  usually  said  to  be  as  soon  as  the 
desquamation  is  complete.  And  if  we  count  in  the  exfoUation  of 
the  epidermis  from  the  soles  of  the  feet  and  the  palms  of  the  hands 
(some  consider  this  unnecessary),  the  termination  is  long  enough 
postponed.     Cases  such  as  these  are  probably,  however,  ver}^  rare. 

Medical  Director  Dahl*  reports  that  a  servant-girl  was  detained  in  the 
Reichshospital  in  Christiana  a  month  after  the  end  of  the  disease;  yet  on 
her  return,  and  in  spite  of  the  fact  that  her  clothing  was  disinfected,  she 
carried  the  infection  to  the  children  in  the  house  where  she  served.  "  It 
appears,  therefore,  as  if  the  infectious  substance  had  adhered  to  her  per- 
son." 

If  there  is  really  no  other  interpretation  possible,  then  the  scar- 
latina poison  must  be  a  stiU  more  wonderful  entity  than  it  is  already 
considered  to  be. 

Recently  Wood  f  has  reported  a  similar  case.  The  idea  that  the 
poison  of  scarlatina  accumulates  especially  in  such  places  in  the  body 
where  the  outward  symptoms  are  predominant  lies  ready  at  hand.  And, 
in  accordance  with  it,  the  skin  is  regarded  as  the  most  important 
influence  in  transmitting  the  infection,  though  proofs,  of  such  a  nature 
as  exist  in  smallpox,  are  not  to  be  had.  Inoculation  has  had  only  a 
hmited  trial,  and  its  results  have  not  all  coincided.  Before  I  discuss 
the  matter,  however,  I  msh  to  say  that  without  question,  according 
to  the  unanimous  opinion  of  the  profession,  people  who  suffer  merely 
from  an  angina,  and  have  no  exanthem,  can  transmit  scarlatina. 

Mm*chison  speaks  as  follows  t :  "  It  is  well  known  that  when  adults,  ivho 
years  before  have  had  scarlatina,  come  into  close  contact  with  scarlatina  pa- 
tients, they  easily  contract  angina,  with  little  or  no  fever,  and  no  eruption.  I 
have  frequently  found  that  when  one  or  two  children  in  a  house  have  had 
scarlatina,  even,^  adult  in  the  same  dwelling  has  suffered  from  a  severe 
angina." 

Now,  such  an  angina  is  scarlatina  in  a  modified  form, — called  scarlatina 
faucium  or  scarlatina  latens  by  certain  writers, — and  it  is  probable  that 

*  Johannessen,  loc.  cit.,  p.  167. 

t  Fiirbringer   in   Eulenburg's  "  Encyklopadische  Jahrbiicher   der  gesammten 
Heilkunde,"  1893,  S.  602. 
t  Loc.  cit.,  p.  431. 
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those  who  are  attacked  in  this  way  can  transmit  the  several  forms  of  the 
disease. 

Forster*  says :  "  The  advance  of  a  scarlatina  epidemic  escapes  us  in  not  a 
few  cases  through  the  fact  that  many  persons  become  infected,  and  are  therefore 
infectious  for  others,  who  give  no  thought  to  the  matter.  Measles  without  an 
exanthem  forms  a  very  rare  occurrence ;  on  the  contrary,  scarlatina  vrith.- 
out  the  exanthem  is  a  rather  frequent  one."  Among  230  cases  of  scarla- 
tina he  has  classified,  besides  7  cases  of  diphtheritic  angina,  19  as  appa- 
rently simple  cases,  because  their  origin  could  be  traced  in  a  clear  manner 
from  the  scarlatina  infection.  Four  of  the  latter  were  complicated  with 
nephritis,  and  one  of  the  two  died. 

Forster  goes  so  far  as  to  characterize  in  the  same  fashion  even  the 
scarlatinal  rheumatism,  and  the  nephritis  (?)  which  occurs  in  epidemic 
form,  apparently  without  any  other  local  affection. 

"  It  remains,  indeed,  still  unproved  how  truly  such  forms  can  transmit 
scarlatina.  We  must,  however,  in  the  mean  time  consider  them  suspi- 
cious." 

Finally,  we  have  the  observations  of  the  Norwegian  f  '■ 

"  Attention  is  called  to  the  fact  that  scarlatina  can  appear  merely  as  a 
simple  angina,  especially  in  the  case  of  adults  and  grown  children. 

"  There  exists  a  whole  line  of  such  reports,  as  appears  from  the  follow- 
ing diagram  (comprising  a  great  number  of  places  and  embracing  the 
years  1837  to  1878,  but  giving  no  statistics),  and  often  there  is  the  distinct 
statement  that  such  cases  (angina  scarlatinosa,  febris  scarlatinosa  sine 
exanthemate,  angina  scarlatinosa  sine  exanthemate) ,  just  as  the  more 
pronoimced  forms,  have  carried  the  infectious  substances  with  them." 

That  the  transmission  of  the  disease  can  occur  even  in  the  very 
beginning  of  the  disease,  E.  HagenbachJ  brings  positive  proof: 

"The  boy  Stich  (infected  in  the  hospital)  showed  symptoms  of  the  dis- 
ease during  the  one  and  a  half  hours  that  he  still  lay  among  the  other  cliil- 
dren — fever  (100.7°  F.),  pain  in  the  throat,  redness  and  swelling  of  the  ton- 
sils and  the  surrounding  parts,  nausea,  but  no  trace  of  an  exanthem,  in 
spite  of  repeated  examinations,  since  scarlatina  had  been  assumed  to  be  the 
condition. 

"  The  boy  Haass,  infected  from  Stich,  during  two  hours  that  he  re- 
mained among  the  other  children  showed  fever  (102.2°  F.),  headache, 
nausea,  trouble  in  swalloTiing,  redness  of  the  throat,  hut  at  this  time  no 
exanthem." 

From  this  boy  still  another  was  infected  at  this  time. 

One  should  compare  with  these  cases  the  reports  by  Vogl  already 
mentioned  (see  page  416). 

We  meet  here  with  a  great  difficulty  in  interpreting  the  evidence 
correctly.  We  teach  nowadays,  and  the  lesson  is  founded  on  good 
ground,  that  very  finely  divided  dust  can  pass  into  the  air  and  spread 
itself  broadcast  only  when  it  is  in  a  dry  state.     Noiv,  the  toxic  substance 

*  "  Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  x,  S.  170. 

t  Johannessen,  loc.  cit.,  p.  181. 

t"  Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  viii,  S.  293. 
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of  scarlatina  is  an  actual  substance,  not  a  vapor.  How,  then,  should  it 
go  from  the  moist  mouth  cavity  into  the  vicinity  of  the  patient,  and  from 
here  spread  still  further?  In  the  individual  case  we  may  always 
take  it  for  granted  that  the  secretions  from  the  mouth  have  lodged 
and  dried  somewhere  on  the  body  or  clothes  of  a  patient  with  scar- 
latina angina — though  this  explanation  serves  onh'  for  a  makeshift, 
which  one  can  hardly  make  use  of  in  a  general  way.  I  know  of  no 
explanation  that  can  be  given  that  t\tl11  be  satisfactory,  but  will  at 
least  bring  the  subject  into  discussion.  The  reports  in  regard  to  the 
transmission  of  the  disease  by  inoculation  of  the  skin  with  nasal  or 
bronchial  mucus  are  also  insufficient.  Results,  perhaps,  will  first  be 
obtained  from  the  blood. 

Murchison  *  states  his  facts  with  a  detailed  declaration  of  the  sources 
from  which  they  are  obtained.  These  have  been  for  the  great  part  impos- 
sible for  me  to  obtain;  therefore,  I  confine  myself  to  reproducing  the  main 
statement  as  given  by  ]\Iurchison  himself. 

Stoll  is  said  to  have  successfully  produced  infection  by  rubbing  into  the 
skin  the  epidermal  scales  from  a  case  of  scarlatina,  but  all  particulars  are 
oixdtted. 

According  to  Dr.  Robert  Williams,  Sir  Busick  Harwood  has  inoci.ilated 
well  children  with  the  contents  of  the  vesicles  that  occur  with  the  eruption 
of  the  exanthem  upon  the  skin.  The  attempt  succeeded  often,  but  the 
aim  to  seciu-e  a  mitigated  form  of  the  disease  was  not  fulfilled.  The  dis- 
ease lost  none  of  its  dangerous  character.  Therefore  the  attempt,  which 
had  also  been  taken  up  by  other  physicians,  was  carried  no  further.  The 
matter  appears  to  have  been  related  by  one  doctor  to  another,  and  a  posi- 
tive basis  for  the  facts  is  lacking. 

Murchison  remarks,  in  the  connection,  that  he  found  only  one  state- 
ment worthy  of  consideration,  that  takes  an  absolutely  different  position. 
This  was  a  case  of  a  scarlatina  patient  who  had  such  an  active  delirium 
that  it  was  necessary  to  restrain  him  in  bed  by  force.  His  attendant  was 
a  poor  man,  who  had  injured  his  hand  on  a  broken  bottle.  The  hand  came 
in  constant  contact  with  the  patient's  skin,  which  was  covered  with  secre- 
tion from  the  vesicles,  during  his  efforts  to  restrain  him.  On  the  following 
day  the  attendant's  hand  became  much  more  inflamed,  and  his  arm  was 
swollen.  After  five  days  he  was  taken  with  scarlatina,  and  after  a  short 
time  died  from  the  disease. 

Murchison  comments,  with  propriety,  that  the  attendant  was  exposed  to 
the  poison  of  the  disease  in  the  customary  manner  as  well. 

Miquel  d'Ambroise  reported  in  the  year  1834  to  the  French  Academy 
of  Medicine  that  he  had  inoculated  a  number  of  children  vith  the  fluid 
from  the  scarlatina  vesicles.  After  thirty  hours  a  red  areola  appeared 
about  the  puncture  opemngs,  which  resembled  in  all  respects  the  eruption 
of  scarlatina.  This  redness  increased  for  three  days,  and  disappeared  first 
on  the  fifth  da}'.  It  was  not  a  traumatic  inflammation,  because  a  second 
inoculation  in  the  same  individual  produced  no  effect.  The  operation 
afforded  complete  immunity  against  scarlatina.     Two  children,  one  and  a 

*  Loc.  cit,  p.  175;  also  Thomas,  in  v.  Ziemssen's  "  Handbuch,"  Bd.  ii,  2,  S.  169. 
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half  and  nine  years  old  respectiveh- ,  who  had  never  before  had  the  disease, 
were  not  attacked,  although  they  occupied  the  same  bed  mth  a  child 
suffering  from  scarlatina. 

It  may,  indeed,  be  true  that  in  these  cases  the  inoculation  actually  had 
its  effect.  The  evidence  is  hardly  conclusive,  and  certainly  the  last-men- 
tioned fact  is  not,  since  the  same  occurrence  has  often  enough  been  ob- 
served in  the  case  of  children  who  have  not  been  inoculated. 

Rostan  reports  two  cases  in  which  the  exanthem  appeared  seven  days 
after  the  inoculation. 

Copland  treated  a  severe  scarlatina  case  which  received  its  infection 
from  a  small  quantity  of  sputum  from  a  patient  with  mahgnant  scarlatina. 

So  much  for  Murchison :  one  sees  that  the  ground  gained  is  not  a 
marked  one. 

Dr.  Rupprecht  reports  *  a  further  observation  on  the  infection 
through  the  secretion  from  the  pharynx  or  the  bronchial  passage. 
He  performed  a  tracheotomy  on  a  twenty-year-old  girl  suffering  from 
scarlatina  and  diphtheria,  followdng  the  procedure  with  artificial 
respiration.  This  was  carried  out  as  follows :  A  thick  elastic  catheter 
was  cut,  and  placed  in  the  silver  tracheal  cannula.  Through  this  the 
surgeon  forced  in  his  breath  in  regular  rhythm,  the  air  then  being 
expressed  by  rhythmic  pressure  upon  the  chest.  "  I  was  so  busy 
with  the  breathing  process  that  several  times  I  failed  to  remove 
my  mouth  from  the  catheter  quickly  enough,  and  received  some  of  the 
expressed  air  and  mucus  from  the  patient  in  my  own  mouth."  About 
sixty  hours  later  angina  showed  itself  in  the  form  of  pain  in  the 
angle  of  the  left  lower  jaw,  and  seventy-eight  hours  after  the  infection 
there  was  a  severe  chill.  Although  the  exanthem  appeared  in  unusual 
fashion,  the  diagnosis  of  scarlatina  was  certain. 

There  are  also  other  cases,  as  that  of  v.  Leube,  observed  by 
himself  (see  page  391).  The  manner  of  transmission,  however,  re- 
mains an  open  question ;  for  what  is  there  that  cannot  force  entrance 
through  a  wound  that  is  obtained  during  an  autopsy  of  a  case  of 
scarlatina? — blood,  particles  from  the  skin,  any  of  the  juices  of  the 
tissues,  all  come  into  consideration  together.  The  fact  that  the 
toxic  substance  circulates  in  the  blood,  and  is  contained  in  it,  would 
hardly  admit  of  doubt  if  one  could  discover  that  during  the  intra- 
uterine life  of  the  fetus  a  scarlatina  infection  occurred  through  the 
mother.  The  existing  authorities  on  the  subject  are,  it  seems  to  me, 
too  uncertain  to  warrant  us  in  calling  the  matter  an  assured  fact.f 
Opinions  are  divided  on  the  question,  Bohn,  Fiirbringer,  Murchison, 

*  "  Ein  Fall  von  Scharlach,"  Wiener  med.  Wochenschrift,  1862,  Hauptblatt,  S. 
435. 

t  Report  by  Thomas,  loc.  cit.,  p.  191. 
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and  Thomas  taking  a  negative  stand.  Thomas,*  however,  expresses 
himself  reservedly,  and  says: 

"Whether  or  no  children  are  born  with  scarlatina  is  hard  to 
ascertain,  because  most  of  them  arrive  in  the  world  with  a  redness 
of  the  skin,  or  a  yellowish  redness  similar  to  that  of  scarlatina,  and 
after  birth  also  desquamate.  Since,  however,  there  is  no  question 
that  children  may  be  born  with  smallpox  of  women  suffering  from 
the  disease,  or  who  have  only  been  exposed  to  it,  why  should  this 
not  also  be  possible  with  scarlatina?" 

In  truth,  the  possibihty  does  exist;  but  how  in  regard  to  the 
proofs?     Let  us  consider  a  number  of  cases. 

Tourtual  f  reports  the  case  of  a  thirty-year-old  woman  who,  in  the 
eighth  month  of  pregnane}^,  and  until  shortly  before  her  delivery,  con- 
stantly nursed  her  sick  husband  and  her  ten-year-old  son.  According 
to  her  parents'  statement,  she  had  never  had  scarlatina,  and  at  this  time 
did  not  have  the  disease.  Shortly  before  the  delivery,  however,  an 
exhausting  diarrhea  set  in,  which  after  the  childbirth  ceased  of  itself. 
The  child  would  accept  neither  the  breast  of  the  wet-nurse  nor  any  form 
of  fluid  nourishment.  This  continued  until  the  fifth  day,  on  the  evening 
of  which  "  nature  made  an  attempt  by  vomiting  to  rid  itself  of  a  quantity 
of  tenacious  mucus  and  purulent  material.  This  increased  so  in  quantity 
on  flushing  the  mouth  with  sugar-water  that  the  nurse  had  constantly 
to  keep  wiping  it  from  the  mouth.  From  then  on,  the  child  swallowed 
more  easih%  but  did  not  yet  improve  in  sucking  at  the  breast,  especially 
because  of  a  'stopping  up'  of  the  nose.  Early  on  the  sixth  day,  when 
the  throat  and  nose  had  thoroughly  cleansed  themselves  by  repeated 
vomiting  and  sneezing,  it  began  to  be  anxious  to  take  the  breast." 

On  the  day  after  the  birth  there  appeared  "  an  unusual  redness  over 
the  whole  body,  which  the  mother  feared  was  scarlatina.  I  found,  in 
truth,  the  rash  characteristically  developed.  At  one  time  the  lips,  the 
mouth-cavity,  and  the  tongue  were  a  shiny  red  color,  like  sealing-wax; 
otherwise  there  was  nothing  unusual,  and  nothing  in  the  form  of  an 
obstruction." 

"My  attention  was  now  directed  especially  to  the  desquamation 
period  in'  order  to  obtain  a  positive  knowledge  in  regard  to  the  eruption. 
This  showed  itself  upon  the  ninth  day  by  a  gradual  diminution  of  the 
redness  and  by  a  crinkhng  of  the  skin.  The  scaling  then  took  place  in 
pieces  nearly  as  large  as  in  older  children,  and,  as  occurs  only  in  rare 
instances,  there  was  later  a  complete  shedding  of  the  nails  from  the 
hands  and  feet."     The  child  made  a  complete  recovery. 

This  is  the  story.  I  lay  no  weight  upon  it,  because  the  authority  is 
somewhat  a  credulous  one.  This  I  infer  from  the  fact  that  he  reports 
as  a  sequel — scarlatina  metastasis,  he  calls  it — the  case  of  a  nineteen- 
year-old  girl,  who  had  attended  a  "dangerous"  case  of  scarlatina  through 

*  Loc.  cit.,  p.  190,  almost  literally  quoted  from  Rtiebel,  "  Ueber  den  Scharlach," 
Journal  fiir  Kinderkrankheiten,  Bd.  xxxiii,  S.  164. 

t "  Bemerkungen  iiber  die  Scharlachepidemie  zu  Miinster  vom  Jahre  1822— 
1823,"  J ouTmalderpraktischen  Heilkunde,  1826,  S.  16. 
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four  weeks,  and  then  had  fever  and  angina,  "but  no  eruption."  He 
observes  the  foUo^^dng : 

"  The  fever  continued  for  nine  days  without  a  crisis,  while  all  sorts  of 
symptoms,  as  choking,  vomiting,  hiccup,  etc.,  appeared."  On  the  ninth 
day  of  the  disease  pain  in  the  back  Avith  stiffness,  then  with  paralysis  of 
the  limbs,  also  retention  of  the  urine  and  feces,  frequent  vomiting,  and 
later  a  difficulty  in  swallowing."  "At  the  end  of  the  third  week  were 
perceived  the  first  signs  of  the  desquamation  of  the  atypical  and  hardly 
evident  exanthem"  (previously  it  was  stated  in  so  many  words  that  an 
eruption  was  not  present).  "The  inability  to  swallow  grew  worse  every 
day,  so  that  within  a  short  time  not  the  smallest  quantity  of  fluid  could 
be  ingested.  This  condition  continued  three  months,  and  during  the  whole 
time  neither  urine  nor  feces  passed  from  the  patient."  Then  came  the 
"crisis."  Marked  twitching  and  shaking  of  the  whole  body  were  noted, 
and,  according  to  the  mother's  statement,  a  loud  cracking  in  the  spinal 
column — then  all  went  well. 

Manifestly,  this  was  a  severe  case  of  hysteria ;  the  writer  has  not  even 
proved  himself  a  good  observer.     But,  apart  from  this  consideration : 

//  we  must  consider  the  possibility  of  a  period  of  incubation  of  less 
than  twenty-four  hours  in  scarlatina  (see  p.  403),  then  the  fact  cannot  be  ex- 
cluded that  a.  child  born  at  6  o'clock  of  the  previous  day  can  have  been 
infected  in  the  course  of  the  following  one.  Otherwise  the  supposition  can- 
not be  denied  that  a  mother  who  remains  well  can  herself  transmit  the  poison 
of  scarlatina  to  the  fetus. 

This  case  of  Tourtual  appears  to  be  the  most  conclusive  of  all  that 
are  accessible  to  me.     I  will  mention  a  few  others. 

D.  M.  Williams  *  states  that  four  children  of  a  mother  who  had  had 
scarlatina  became  ill.  She  herself  was  attacked  on  September  22d,  and 
on  November  4th  (forty-three  days  later)  Avas  delivered  of  a  "fine  girl," 
whose  skin  went  through  a  desquamation.  Nothing  further  is  brought 
in  the  way  of  evidence  that  the  child  developed  the  disease  in  utero,  and 
after  birth  went  into  a  desquamative  process.  It  died  on  December  6th 
in  consequence  of  an  erysipelas  originating  in  the  umbilicus,  and  followed 
by  abscesses. 

Gregory  f  reports :  "  On  April  28,  1839,  my  youngest  son  was  born  at 
the  time  of  a  scarlatina  epidemic,  and  evidently  suffering  from  some 
form  of  fever.  On  the  following  day  his  throat  was  affected,  and  plainly 
by  angina  maligna.  An  exanthem  never  appeared.  The  child  wasted 
away,  and  died  on  May  1st."  The  case  is  hardly  one  that  can  be  utilized 
until  we  ascertain  what  Gregory  means  by  angina  maligna. 

Stiebel  J  gives  the  short  statement  that :  "  A  twenty-five-year-old 
woman  toward  the  end  of  her  pregnancy  took  scarlatina  with  a  severe 
eruption.  .  .  .  When  the  child  was  born,  it  could  not  swallow  for 
several  days.  It  was  scarlet-red  in  color,  and  the  skin  separated  in 
larger  patches  than  usual."  Also  in  this  case  I  can  see  no  convincing 
evidence.  Cases  dating  from  the  time  when  scarlatina,  as  such,  was  not 
intimately  known,  such  as  those  repeated  from  Ballonius  (1538-1616), 
are,  of  course,  to  be  excluded. 

*"  Scarlet  Fever  during  Pregnancy,"  The  British  Medical  Journal,  January, 
1875,  p.  37. 

t  "  Vorlesungen  viber  die  Ausschlagsfieber,"  1845,  S.  134.  J  Loc.  cit. 
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The  cases  reported  by  Ferrario  in  Pavia  *  are  also  doubtful,  and 
only  one  is  reported  in  a  source  accessible  to  me.  Besides  "red  flecks 
upon  the  skin/'  the  mucous  membranes  of  the  stomach  and  intestines 
were  also  covered,  as  does  not  usually  occur  in  scarlatina.  The  eight 
months'  fetus  was  born  dead. 

These  illustrations  will  be  sufficient  to  enable  every  one  to  form 
his  own  opinion. 

That  women  sick  with  scarlatina  may  bear  children  who  are  free 
from  the  disease  has  been  often  observed. 

If  the  \dew  held  by  Dohle  f  should  be  verified,  which  claims  to 
find  in  the  blood  of  scarlatina  patients  similar  pictures  to  those  in  the 
blood  of  measles  subjects,  and  which  he  considers  to  be  the  specific 
microbes,  then  without  any  question  the  presence  of  the  poisonous 
substance  would  be  proved.     His  short  statement  is  as  follows: 

"I  have  been  able  so  far  to  examine  the  blood  of  five  scarlatina 
patients.  There  have  been  repeatedly  present  two  different  forms  of 
parasites.  The  first  presents  small  active  cocci  of  a  faint,  clear  appear- 
ance, and  on  wliich  frequently  there  is  a  flagellum  to  be  seen.  The  size 
of  the  coccus  varies  up  to  1  /-/-,  as  does  also  the  length  of  the  flagella. 
Usually  the  latter  are  short,  and  frequently  have  on  their  extremity  a 
little  knob-like  swelling.  Sometimes  one  can  see  diplococci,  surrounded 
by  a  clear  zone,  and  also  twice  or  three  times  as  large  protoplasm  bodies 
of  various  formation.  This  protoplasm  is  very  finely  granular,  and  con- 
tains, as  a  rule,  brown  pigment  granules,  which  are  of  a  very  striking 
appearance  with  the  open  diaphragm.  The  movements  of  these  bodies 
consist  essentiafiy  of  contraction  of  the  protoplasm,  while  changes  of 
position  are  ver>^  meager.  These  occiu"  just  as  in  measles,  both  inside 
and  outside  the  red  blood-corpuscles.  I  have  also  succeeded  in  culti- 
vating the  different  forms." 

In  ivhat  manner  does  the  poison  of  scarlatina  force  its  way  into  the 
body  of  the  patient? 

We  cannot  help  admitting  that  the  poison  contained  in  that 
portion  of  the  atmosphere  surrounding  the  patient  is  taken  up  directly 
from  the  air.  But  it  always  remains  undecided,  where  the  gate  of 
entrance  stands.  We  must  think  of  the  mucous  membranes  of  the 
upper  air-passages,  also  of  the  bronchi;  but  the  infection  may  also 
occur  through  the  pharynx,  and  perhaps  from  the  surface  of  the  tonsils. 
Finally,  the  possibility  is  not  to  be  excluded  that  the  poison  has 
been  swallowed  wdth  the  saliva,  and  has  then  entered  by  the  digestive 
passages.     We  know  nothing,   however,   of  the  facts  of  the  case. 

*  Cited  by  Naumann,  "Handbuch  der  med.  Klinik,"  Bd.  iii,  Erste  Abtheilung, 
S.  782,  Reutlingen,  Ensslin,  1832. 

t"Zur  Aetiologie  von  Masern  Pocken,  Scharlach,  Syphilis,"  Centralhlatt  fiir 
Bacteriologie  und  Parasitenkunde ,  Bd.  xii,  S.  909. 
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Everything  consists  in  the  weighing  of  possibihties,  which  must 
present  themselves  in  this  way  or  that,  in  order  to  produce  an  infection. 

The  same  points  come  into  consideration  in  the  discussion  of 
an  infection  from  the  'poison  that  adheres  to  different  objects.  The  less 
frequent  forms  of  infection  have  already  been  mentioned.  If  we 
would  surmise,  we  must  say  that  our  understanding  of  the  scarlatina 
'poison  is  by  no  means  a  deep  or  thorough  one. 

The  same  is  true  of  the  behavior  of  the  individual  toward  the 
poison.  Certain  things  are  at  this  point  deserving  of  remark.  First, 
that  even  in  the  case  of  an  unusually  favorable  opportunity  for  infection, 
the  latter  does  not  necessarily  ensue,  although  the  subjects  be  children 
even,  to  whom  their  age  affords  no  immunity. 

Thus,  it  is  reported  from  Norway* :  In  the  epidemic  at  Modum  in  1876 
onh^  a  single  one  of  ten  children  was  attacked,  all  of  whom  ranged  from 
one-half  to  fourteen  jesirs  in  age,  and  none  had  had  scarlatina  before.  In 
this  case  the  apartments  were  so  confined  that  all  lived  in  the  same  room 
and  slept  in  the  same  bed. 

The  epidemic  was  a  malignant  one,  and  the  mortality  in  the  whole 
kingdom  was  the  highest  for  more  than  a  century. f 

Every  medical  man  has  had  an  opportunity  for  similar  experience, 
and  if  he  is  busy  among  the  poorer  classes,  it  is  by  no  means  a  rare 
occurrence.  I  have,  therefore,  only  mentioned  this  case  because  it 
appears  ready  at  hand. 

It  is  worthy  of  attention  that  certain  individuals  act  differently  in 
regard  to  the  poison  at  different  times,  and  can  have  a  temporary, 
changing  susceptibility.  For  this  fact  a  remarkable  case,  related 
by  a  good  observer,  stands  sponsor. 

R.  Fvorster,J  in  Dresden,  states  that:  "In  the  family  of  a  foreigner 
living  here,  one  after  another  of  four  children  took  scarlatina,  and  one  of 
them  ran  a  severe  and  long-drawn-out  course.  The  father  nursed  this  child 
with  the  greatest  self-sacrifice,  undertook  nearly  all  the  measures  necessary 
during  the  illness,  and  remained  free  from  the  disease,  although  he  had 
previously  not  had  scarlatina.  It  is,  of  course,  possible  that  the  poisonous 
substance  had  not  come  in  contact  with  him,  but  this  is  hardly  conceiv- 
able. 

"A  year  later  he  visited  a  friend  whose  child  lay  ill  of  scarlatina.  He 
merely  asked  after  its  condition,  in  the  vestibule,  and  yet  a  few  days  later 
became  moderately  ill  with  the  same  disease." 

Adults  thus,  with  their  lessened  susceptibility  corresponding  to 
their  time  of  life,  have  at  one  time  exposed  themselves  freely  to  the 

*  Johannessen,  loc.  cit.,  p.  168.  ^  Ibid.,  p.  40. 

X  "  Einige  Bemerkungen  iiber  die  Verbreitungsweise  der  Masem  und  des  Schar- 
lachs,"  "Jarhbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  x,  S.  171.  Further  observa- 
tions by  Thomas,  loc.  cit.,  p.  183. 
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influence  of  a  poison  without  result  (as  in  the  case  of  a  nurse's  work) ; 
and  then,  again,  have  been  infected  at  a  time  when  far  shghter 
quantities  of  the  contagion  can  have  come  in  contact  with  their 
persons. 

It  has  also  been  stated  that  in  certain  families  there  exists  an 
unusual  susceptibility  to  scarlati^ia:  almost  all  their  members  have 
been  attacked  as  soon  as  the  opportunity  for  infection  has  presented. 
Moreover,  and  this  is  especially  to  be  noted,  the  cases  are  severe; 
they  run  a  less  favorable  course,  even  when  the  infecting  poison 
originates  in  a  light  case  of  the  disease. 

This  view  does  not  seem  plausible  to  me,  and  my  own  experience 
does  not  confirm  it. 

That  a  great  number  of  persons  who  dwell  together  can  be  attacked 
by  scarlatina  is  altogether  certain.  But  that  blood  relationship  plays  a 
role  in  the  matter  remains  an  open  question. 

Thomas  *  brings  forward  a  few  points  of  evidence — mostly  second-hand 
— after  the  "  Jahresberichten."  But  his  array  seems  to  me  poorly 
adapted  to  satisfactorily  support  the  principle  first  advanced  by  him  of  a 
"family  disposition." 

Copemanf  at  least  offers  a  personal  observation  of  the  year  1844.  "  In 
one  family  four  children  died  so  suddenly  that  the  suspicion  was  excited 
of  possible  poisoning.  The  fifth  child  had  a  regular  case  of  scarlatina." 
The  epidemic  was  extremely  severe,  ^dth  many  fatalities. 

The  same  Copeman  reports  also  a  well-to-do  countryman's  family: 
"  One  son  came  home  with  a  mild  attack  of  scarlatina,  and  went  through  a 
light  case.  A  short  time  afterward  a  child  and  its  nurse  fell  ill,  then  a 
second  child,  the  mother,  and  a  third  child,  and  all  five  died  in  one  week. 
This  is  certainly  an  example  of  a  severe  house — but  not  family — disease; 
for  that  the  nurse  was  a  relative  is  not  stated. 

Also  Trousseau,!  to  whom  Thomas  refers,  has  still  something  else  to 
say:  "Scarlatina  epidemics  may  be  full  of  danger  for  an  entire  general 
population,  or  they  may  assume  this  character  only  for  a  single  family. 
The  modignancy  limits  itself  in  a  measure  to  a  single  hearth,  and  in  such 
cases  the  disease  is  malignant  for  all  persons  that  live  within  its  circle."  By 
this  is  meant,  I  take  it,  only  "family"  in  the  wider  sense;  i.  e.,  those  living 
together  in  the  same  dwelling.  And  this  meaning  need  hardly  be  altered 
on  account  of  the  following  remark,  that  "  I  wish  to  take  the  opportunity 
to  recall  the  sad  case,  recently  reported  in  the  English  papers,  of  a  clergy- 
man of  York,  who  within  one  week  lost  all  of  his  six  or  seven  children." 

Trousseau  refers  to  a  newspaper  communication,  which  is  to  be  con- 
sidered even  the  less  a  sufficiently  scientific  source  of  knowledge  in  that 
not  once  is  there  an  exact  statement  as  to  the  number  of  the  children  that 
died. 

*Loc.  cit.,  p.  182. 

t "  Jahresbericht  iiber  die  Leistungen  und  Fortschritte  in  der  Gesammten  Medi- 
cin,"  R.Virchowund  Aug.  Hirsch,VI.  Jahrgang,  Berlin,  Hirschwald,  1871,  Bd.  ii,S.  247. 
%  Loc.  cit,  p.  122. 
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Harlin's*  observations  from  Stuttgart  are  in  every  way  worthy  of  con- 
sideration, but  will  they  serve  here  as  a  means  of  proof?  The  case  was 
that  of  an  epidemic  form  of  exanthem:  "  On  account  of  its  slight  develop- 
ment it  was  inexactly  termed  'rotheln.'  Its  course  in  every  respect  was 
benign:  slight  or  no  rises  of  temperature;  mild  catarrhal  symptoms,  occa- 
sionally early  vomiting,  an  eruption  of  the  appearance  of  measles  extend- 
ing over  the  entire  body,  only  a  moderate  indisposition,  and  a  termination 
of  the  whole  illness  in  a  few  days,  a  persistence  of  the  eruption  during 
twenty-four  to  forty-eight  hours,  then  a  hardly  perceptible,  fine  desqua- 
mation ; — all  characterize  the  picture  of  the  disease.  One  might  call  it  the 
lightest  form  of  measles.  Many  children  who  had  already  had  the  latter 
disease  were  attacked.  Scarlatina  and  measles  at  that  time  appeared  only 
in  scattered  cases,  and  one  death  occurred  in  December  from  scarlatina." 
Such  was  the  character  of  the  prevailing  disease. 

The  disease  began  in  the  early  part  of  December,  1860,  in  a  family 
numbering  eleven  persons.  After  the  end  of  the  month  other  cases  ap- 
peared. Only  six  had  angina,  two  of  these  being  mentioned  as  ha\dng  had 
a  spotted  redness  of  the  pharynx.  Two  of  the  six  cases  had  already  had 
scarlatina.  Of  the  five  others,  one  case  had  an  exanthem  markedly  resem- 
bling scarlatina  (Case  9) ;  in  all  the  others,  there  is  either  no  special  men- 
tion of  the  nature  of  the  eruption,  or  else  it  is  characterized  as  similar  to 
measles.  Harlin  says  in  his  summarj^ :  "  It  appears  worthy  of  note  that 
the  exanthem  was  strikingly  analogous  to  that  of  measles,  in  Case  6  going 
even  as  far  as  the  peculiar  papular  appearance."  Branny  desquamation 
was  the  rule ;  that  actual  fragments  of  skin  were  cast  off  is  distinctly  stated 
in  regard  to  only  one  case  (Xo.  4).  It  should  be  mentioned,  moreover,  in 
this  connection  that  in  one  of  the  cases  (Case  3),  which  was  rather  severe, 
"the  desquamation  went  to  such  an  unusual  degree  that  the  patient  ap- 
peared covered  \^ith  thick  layers  of  bran." 

The  sudden  onset  of  the  disease,  frequently  with  vomiting,  miay  be 
worthy  of  mention,  but  is  of  less  significance  than  the  fact  that  three  times 
dropsy  with,  albuminuria  was  noted,  twice  (Cases  2  and  9)  where  the  proba- 
bility of  a  scarlatinal  affection  w^as  marked;  once — the  mildest  case — ^in 
Case  6,  in  which  the  exanthem  most  closely  resembled  measles. 

/  nrill  not  absolutely  deny  the  possibility  that  all  these  cases  were  scarlatina, 
but  would  like  at  least  to  submit  the  question  ivhether  they  ought  to  be  used  as 
complete  proofs  of  a  "  family  tendency." 

The  "Nachricht  aus  Wiirttemberg"  referred  to  by  Thomas  is  an  un- 
authentic newspaper  article  taken  from  the  "  Schwabischer  Mercur," 
and  deals  with  a  small  but  severe  epidemic  of  scarlatina  (1857). 

The  additional  communication  of  Corsony  possesses  small  A^alue.  He 
criticizes  severely  the  treatment  of  a  colleague  who  in  a  short  space  of  time 
lost  seven  members  out  of  a  family  of  twelve.  How  far  measles  and  diph- 
theria are  to  be  considered  in  this  connection  cannot  be  decided.  The 
physician  in  attendance  mentions  them  as  the  explanation  of  the  large 
number  of  deaths,  and,  in  any  event,  at  the  time  in  cjuestion  they  were 
epidemic  in  this  portion  of  the  United  States.  Whether  Corson  saw  these 
cases  himself  seems  doubtful. 

I  \^ill  also  mention  a  short  statement  by  JohannessenJ :  "As  an  in- 

*  "  Eine  Familienepidemie  von  Scharlach,"  Med.  Correspondenzblatt  des  WiXrttem- 
berg'schen  Aerztlichen  Vereins,  Bd.  xxxi  (1861),  S.  155. 

t  Virchow-Hirsch's  "  Jahresbericht,"  fiir  1871,  ii,  S.  249.  X  Loc.  cit.,  p.  167. 
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stance  of  a  'family  susceptibility'  a  pastor's  family  may  be  mentioned. 
Out  of  five  children,  fom*  took  scarlatina;  and  of  these,  three  died."  (An 
epidemic  in  Romsdalen,  1878,  which  was  characterized  as  rather  malig- 
nant— mehr  bosartige). 

From  this  e\ddence  it  appears  to  me  that  a  ''family  suscepti- 
biUty ' '  is  not  an  altogether  improbable  thing.  That  the  children  of 
a  family  under  certain  circumstances  are  infected  more  easily  than 
the  servant  portion  of  the  same  household  explains  itself  easily  by 
the  immunity  conferred  on  the  latter  by  their  age.  The  parents, 
moreover,  spend  much  more  time  with  their  sick  children  than 
the  servants,  and  are  therefore  also  in  a  greater  degree  exposed 
to  the  infection  than  they.  But  in  cases  w^here — unfortunately,  it 
is  always  growing  rarer — a  servant  belongs  permanently  to  a  family, 
and  where  she  in  unselfish  faithfulness  acts  as  nurse,  she  is  in  no  less 
degree  exposed  to  the  infection  and  will  no  less  frequently  be  attacked 
than  the  father  and  mother.  Every  physician  has  learned  this  fact 
who  has  been  bus}^  among  such  conditions.  I  am  one  of  these,  and 
for  this  reason  consider  that  the  opinion  that  certain  families,  as  such, 
offer  an  especially  fertile  soil  for  the  scarlatina  poison — this  being  the 
kernel  of  the  discussion — remains  at  least  not  proven. 

[Seitz  *  states  that  family  disposition  plays  a  part  in  scarlet  fever 
w^hich  is  not  in  e\ddence  in  other  acute  exanthematous  diseases. 
Many  families  show  a  heightened  tendency  to  contract  the  disease, 
while  others  show  a  corresponding  immunity.] 

Henoch  t  gives  still  another  interpretation:  "Striking  to  me 
appeared  the  fact,  noted  undoubtedly  by  many  other  physicians, 
that  if  scarlatina  breaks  out  in  a  family,  and  one  of  the  children  dies 
of  the  malignant  form,  very  frequently  also  a  second  and  a  third  child 
are  taken  off  under  similar  conditions,  and  in  this  way  whole  families 
can  die  out.  It  appears  probable  to  me  that  under  such  conditions 
the  case  is  one  of  a  mixed  infection."  Henoch  considers  the  possi- 
bilit}^  of  a  sepsis  with  scarlatina.  The  question,  I  think,  can  only  be 
answered  by  bringing  together  all  the  statistics,  and  by  weighing 
them  with  reference  to  all  the  conditions  that  enter  into  consideration 
— and  their  number  is  b}^  no  means  small.  For  lack  of  space  I  must, 
of  course,  give  up  all  thought  of  such  a  procedure.  For  how"  far  could 
we  not  extend  the  meaning  of  blood  relationship?  In  the  case  of  a 
population  such  as  is  presented  by  the  Tiibingen  vine-dressers,  who 
form  by  their  intermarriage  a — so  to  speak — great  family,  an  accurate 

*  "  Kurzgef asstes  Lehrbuch  der  Kinderheilkunde,"  Berlin,  1901. 
t  "  Vorlesungen  iiber  Kinderkrankheiten,"  S.  654,  3d  edition. 
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conclusion  appears  to  me  unattainable.  The  same  is  true  of  many 
closely  bound  village  communities.  One  were  thus  confined  to  such 
places  as  offer  a  changing  composition  of  their  population,  and 
chiefly  to  the  great  cities. 

I  must  also,  at  this  point,  reject  the  inference  drawn  by  Thomas 
from  the  supposition  that  a  family  tendency  exists:  that  ''the  fact 
affords  sufficient  reason  for  anxiety  in  regard  to  other  members  of  the 
family  if  two  or  more  children  are  in  rapid  succession  attacked  by  scar- 
latina." 

The  deductions  to  be  drawn  from  this  premise,  however,  seem  to 
me  to  be  not  unworthy  of  consideration  in  the  practice  of  medicine; 
whoever  knows  the  anxious  care  that  exerts  its  influence  over  men 
during  a  severe  epidemic  of  scarlatina  will  agree  with  me.  ''I  have 
lost  my  children ' '  carries  with  it  idle  despair  on  the  one  hand,  aimless 
overactivity  on  the  other. 

For  the  most  part  it  can  be  said  that  whoever  has  once  had  the  disease 
is  from  that  time  on  immune  to  the  poison.  Notwithstanding  this, 
repeated  infections  do  occur,  and  with  all  their  sequels. 

It  goes  without  saying  that  relapses — i.  e.,  those  features  of  the 
disease  or  a  part  of  it  that  repeat  themselves  during  the  course  of 
one  and  the  same  infection — do  not  belong  to  this  class.  They  will 
be  treated  of  in  the  section  devoted  especially  to  pathology.  The 
credit  undoubtedly  belongs  to  Thomas  *  of  calling  attention  to 
this  fact. 

The  distinction  is  demonstrated,  so  far  as  practicable,  in  the  statistical 
compilation  of  Korner.f 

Maiselis  %  has  used  the  same  cases  extensively  (to  put  it  mildly)  as 
Korner,  and  without  referring  to  the  latter.  We  will  therefore  refer  mainly 
to  Korner's  "Arbeit."  It  is  very  thorough,  and  yet  errors  have  never- 
theless crept  into  its  pages.  This  is  also  true  of  Gillespie's,  who  is  said 
to  have  seen  cases  of  scarlatina  occurring  a  second  time  in  the  same 
person  in  not  less  than  twenty-one  instances. 

There  were  two  epidemics  in  the  Edinburgh  Donaldson  Hospital,  an 
educational  institute  for  poor  and  deserted  children,  that  was  erected 
in  1850.  The  first  epidemic  §  began  on  September  17,  and  continued 
until  December  19,  1852.  In  all,  72  children  were  attacked  and  8  adults, 
out  of  123  and  33  respectively  who  dwelt  in  the  building. 

Every  child  at  the  time  of  its  admission  had  to  bring  a  medical  certificate 

*Loc,cit.,  p.  198. 

fUeber  Scharlachrecidive,"  "Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  ix, 
S.  362. 

J  "  Ueber  die  durch  das  Ueberstehen  von  Infectionskrankheiten  erworbene  Im- 
munitat,"  Virchow's  Archiv,  Bd.  cxxxvii,  S.  472. 

§  Journal  fiir  Kinderkrankheiten,  Bd.  xxiii,  S.  152. 
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in  regard  to  its  'previous  condition  of  health.  From  this  procedure  it  was 
learned  that  23  of  the  children  had  already  had  scarlatina.  Of  the 
adults,  this  was  the  case  mth  five,  and  these  remained  immune.  In 
contrast  to  them,  11  children  were  cdtacked  oid  of  the  23  ivho  had  already 
once  had  scarlatina. 

This  is  an  instance,  if  the  statements  of  the  physicians  who  provided 
the  certificates  were  accm-ate, — a  thing  that  cannot  be  tested, — of 
genuine  fresh  infection  with  its  resulting  conditions.  The  case  was  even 
different  in  the  second  epidemic,*  which  began  on  November  6,  1861, 
and  ended  January  31,  1862.  In  all,  39  children  and  4  adults  became 
ill  out  of  177  and  32  respectively  occupying  the  house.  "  Ten  children 
took  scarlatina  for  the  second  time,'"  we  read  in  the  report.  From  the 
latter  we  are  unable  to  determine  whether  the  illness  was  in  the  form  of 
a  relapse,  or  of  a  genuine  fresh  infection.  Murchison  alone,  who  describes 
this  epidemic,  states  that  in  most  of  the  eleven  cases  the  eruption  teas 
to  be  found  in  only  one  of  the  attacks.  Murchison  himself  does  not  dis- 
criminate between  the  two  conditions,  and  they  may  easily  have  been 
cases  of  relapse. 

We  have  already  spoken  of  Trojanowsky's  f  observations,  which 
must  be  considered  in  relation  to  their  own  conditions,  and  may  hardly 
be  utilized  in  such  a  connection  as  this.  Maiselis  states  an  incorrect 
number — 23  instead  of  18. 

Thomas  J  asserts,  and  with  propriety,  that  it  is  difficult  to  entirely 
avoid  confusion  with  the  condition  called  rotheln.  Statistics,  therefore, 
have  only  a  limited  value.  This  becomes  still  smaller  if  one  takes 
the  gound  held  by  Murchison,  §  who  says  that  the  rudimentary  form 
of  scarlatina,  which  shows  itself  possibly  by  a  mere  angina  combined 
with  some  fever,  may  repeatedly  attack  a  man  who  has  much  to  do 
mth  scarlatina  patients.  If  we  include  these  cases,  and  this  is 
undoubtedly  proper,  then  a  repeated  infection  is  by  no  means  rare; 
much  more  frequent,  certainly,  than  the  forms  that  show  a  complete 
display  of  the  symptom-complex  of  the  disease. 

Well-aidhenticated  second  occurrences  of  the  complete  course  of  the 
disease  have  been  described  by  trustworthy  observers  in  no  inconsiderable 
number  of  instances.  Korner's  "Arbeit"  contains  his  conclusions  in 
regard  to  the  subject,  in  which  he  gives  the  following  simimary||: 

The  first  attacks  occurred  usually  in  childhood,  before  the  tenth 
year;  the  second  attacks  about  two  to  six  years  later.  Only  in  six 
cases  did  less  than  a  year  intervene.  The  second  attacks  were  usually 
not  milder  than  the  first;  rather  often  they  were  severer.  Although  the 
actual  figures  may  not  at  once  agree  with  the  foregoing,  the  final 
result  may  be  counted  upon  as  accurate. 

[That  scarlatina  may  recur  is  to  be  taken  on  sufficient  authority. 

*Cannstatt's  "  Jahresbericht,"  1862,  Bd.  iv,  S.  125. 

t  See  Introduction  to  "  The  Acute  Exanthemata,"  page  214  of  this  volume. 

t  Loc.  cit.,  p.  196.  §  Loc.  cit.,  p.  431.  ||  hoc.  cit.,  p.  381. 
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I  have  never  seen  an  undoubted  case.  Lay  and  professional  sources 
are  constantly  quoted  as  proving  the  possibility  of  second  attacks. 
When  physicians  gravely  recount  examples  of  scarlatina  occurring 
three  to  six  times  in  the  same  individual,  the  natural  skeptic  returns 
to  his  original  attitude.  A  few  men  on  whose  judgment  I  am  willing  to 
rely  have  been  convinced  that  they  have  seen  such  recurrence.  All 
that  I  can  say  is  that  in  all  the  cases  I  have  investigated,  one  attack 
has  been  light  and  open  to  doubt.] 

A  third  attack  of  scarlatina  in  the  same  person  is  still  more  rare,  and 
in  regard  to  such  cases  there  is  usually  only  a  brief  statement. 

Thus,  Murchison*  reports  that  Sir  Gilbert  Blane  had  seen  in  one  young 
woman  three  attacks  of  scarlatina  "without  the  slightest  suspicion  or 
possibility  of  a  doubt."  From  my  location  the  source  of  information 
is  inaccessible,  but  it  is  not  to  be  presumed  without  further  knowledge 
that  the  individual  attacks  were  distinctly  separated  in  point  of  time. 
Again,  there  is  the  following  remark,  that  Dr.  Richardson  has,  according 
to  his  story,  himself  suffered  three  different  times  from  scarlatina. 

Korner  presents  other  more  or  less  authentic  observations. 

Striebel  t  reports :  "  In  the  case  of  a  woman,  about  fifty  years  of 
age,  /  have  seen  scarlatina  run  its  complete  course  four  years  hi  succession, 
the  skin  desquamating  in  certain  areas  in  parchment-like  pieces  a  half- 
shoe  in  length."  From  the  latter  circumstance  I  take  the  case  to  be  a 
genuine  one. 

A  still  more  frequent  repetition,  as  far  as  I  can  learn,  has  not 
been  observed  with  any  degree  of  certainty. 

Jahn  %  accompanies  his  report  of  the  case  of  a  forty-two-year-old 
woman  with  a  well-founded  doubt.  The  case  was  one  of  an  exanthem 
that  outwardly  resembled  scarlatina  with  mild  fever  and  angina,  followed 
by  a  partly  branny,  partly  shreddy  desquamation  of  the  skin.  The 
patient  stated  that  she  had  had  scarlatina  when  a  child  of  six  years,  and  had 
now  had  an  attack  similar  to  the  present  one  seven  times.  Jahn  concludes 
with  the  words :  "  I  admit  freely  that  I  am  able  to  suggest  no  suitable 
name  for  the  condition  in  question.  It  cannot  be  called  urticaria,  essara, 
erysipelas  universale,  erythema,  or  ignis  sacer,  and  the  option  only  remains 
either  to  christen  it  with  the  above-mentioned  name  (scarlatina),  accom- 
panied by  a  question  mark,  or  pseudo-scarlatina." 

Not  much  can  be  made  out  of  the  following  note  of  Jahn's:  ''In 
addition  to  these  observations  there  is,  it  appears,  one  of  Henrici's, 
namely,  that  during  the  epidemic  of  scarlatina  that  extended  from  the 
autumn  of  1797  into  the  year  1798  at  Kiel,  a  woman,  who  had  already 
had  scarlatina  sixteen  times,  with  all  its  symptoms,  was  attacked  for 
the  seventeenth  time."  No  authority  is  cited,  and  if  one  wished  to  find 
it,  he  must  consult  the  periodicals  of  that  time  for  assistance,  for  a  more 
extensive  work  by  Henrici  is  not  mentioned  in  Engelmann's  "Biblio- 
theca  Medica." 

*Loc.  cit.,  p.  431.  ■\  Loc.  cit.,  p.  154. 

I  "  Scarlatina  habitualis?  "  Rust's  Magazin,  Bd.  xxviii,  1.  Heft.,  S.  69. 
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Let  us  now  take  up  the  consideration  of  the  general  conditions 
relating  to  the  spread  of  scarlatina. 

Climatic  influences  of  theynselves  are  jwobahly  of  minor  importance. 
Scarlatina  is  found  in  the  tropics  just  as  in  the  more  northern  latitudes. 

How,  then,  in  regard  to  the  seasons  of  the  year? 

Hirsch  *  has  collected  the  reports  from  435  scarlatina  epidemics 
in  the  average  latitudinal  distribution.  His  articles  represent  "the 
time  of  their  influence,  and  especially  with  reference  to  their  acme." 

Of  100  epidemics  there  were:  In  the  autumn,  29.5;  in  the  winter, 
24.7;  in  the  summer,  24.0;  in  the  spring,  21.8. 

An  additional  compilation  shows  the  mortality — London  (1838  to 
1853)  with  55,287,  Sweden  (1864  to  1873)  with  11,630  deaths  from 
scarlatina,  distributed  as  follows : 

London.  Sweden. 

Autumn 32.1%  29.4% 

Winter  22.8%  24.6% 

Summer 25.2%  23.9% 

Spring 19.9%  22.1% 

The  figures  given  by  Johannessen  f  for  Norwa}^  are  exact.  He 
gives  them  first  for  the  beginning  of  the  epidemic  according  to  the  months. 
"So  as  to  be  able  to  study  the  relation  of  the  appearance  of  the 
epidemic  to  the  season  of  the  year,  I  have  arranged  the  great  and 
more  ivide-spread  epidemics  with  reference  to  the  years,  whose  monthly 
reports  may  be  considered  somewhat  trustworthy,  wherever  such 
are  stated  accurately,  or  at  least  allow  of  an  easy  estimation." 

Johannessen  classifies  the  52  epidemics  of  Norway,  which  cor- 
respond to  these  requirements,  as  occurring:  In  the  autumn  (22), 
42.3%;  in  the  winter  (13),  25.0%;  in  the  summer  (8),  15.4%;  in  the 
spring  (9),  17.3%. 

In  answering  the  question  as  to  the  month  in  which  scarlatina 
appears  with  the  greatest  frequency,  Johannessen  made  use  of  51 
epidemics.  The  conclusions  obtained  are :  Autumn  (13),  25%;  winter 
(25),  49%;  summer  (6),  12%;  spring  (7),  14%. 

There  is  still  another  estimation  of  the  total  number  of  cases  of 
scarlatina  in  Norway  %  treated  by  physicians  from  1867  to  1878.  It 
includes  65,785  cases  with  8608  deaths.  The  figures  for  the  various 
years  vacillate  between  1776  (1874)  and  12.590  (1876),  with  respec- 
tively 220  and  1760  deaths :  In  the  autumn,  24% ;  in  the  winter,  31% ; 
in  the  summer,  20%;  in  the  spring,  25%. 

*Loc.  cit.,  p.  131.  i  Loc.  cit.,  p.  97. 

JTabelle  VII  von  Johannessen,  loc.  cit.,  p.  87. 
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The  following  curve  of  Johannessen  (Fig.  58)  shows  the  distribu- 
tion (percentage  of  the  total  number)  according  to  the  months. 

Everything  being  considered,  there  is  observed  a  not  overwhelm- 
ingly strong,  hut  evident  influence  of  the  season  of  the  year,  in  this 
sense — that  autumn  and  winter  (September  to  February)  are  more  prone 
to  the  disease  than  the  spring  and  summer  (March  to  August). 

Even  if  we  attempt  to  ascertain  upon  what  condition  this  fact 
depends,  the  result  obtained  is  of  no  great  value.  It  is  of  the  first 
importance,  however,  to  consider  the  conditions  of  temperature. 

Johannessen  has  found  a  certain  connection  between  the  tempera- 
ture of  the  air  and  scarlatina,  through  a  comparison  of  the  two  curves, 
and  in  this  sense,  that  during  the  ascent  of  the  temperature  curve 
the  relative  frequency  of  scarlatina  falls,  or  \ice  versa.  He  utters  a 
warning,  however,  with  great  propriety  against  hasty  conclusions. 

His  countryman,  Magellsen,*  is  bolder,  and  claims  that  he  has 
found  a  distinct  relation  between  the  two.     He  states  in  so  many 

words  "  tJuit  the  mortality  curve  presents  a 
mirror  of  the  curve  of  the  temperature." 
A  critical  consideration  of  the  question 
would  lead  us  too  far,  since  it  must  needs, 
in  order  to  be  intelligible,  go  into  the 
general  theoretic  views  developed  by 
jPjg  5g_  Magellsen.      I  wish  still  to  mention  the 

observations  of  E.  Hagenbach,t  who 
found  that  the  total  number  of  fatal  cases  of  scarlatina  in  the  years 
1824  to  1873  so  distribute  themselves  that  there  fall  in  the  colder 
months  (November  to  April),  65%;  in  the  warmer  months  (May  to 
October),  35%. 

Here  is  certainly  a  considerable  difference,  which,  however,  apart 
from  the  fact  that  the  figures  are  small  (160  cases),  has  onlj'-  a  local 
significance ;  for  even  in  Wiirzburg  the  general  conditions  are  of  a  verj'" 
different  nature. 

Hagenbach  calculates,  from  the  statements  of  Voit  in  regard  to 
Wiirzburg  (280  fatal  cases) :  The  colder  months,  54.6% ;  the  warmer 
months,  45.4%. 

In  regard  to  the  relative  influence  of  such  other  forces  as  the 
weather,  the  wind,  the  atmospheric  pressure,  etc.,  nothing  is  known. 
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*  "Wetter  undKrankheit,"  "  Lufttemperatur  und  Scharlaclifieber,"  Christiania, 
1893  (Selbstverlag),  1  Heft. 

t  "  Epidemiologisches  aus  Basel,"  "  Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd. 
IX,  S.  52. 
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According  to  Julius  Gutmann:*  "The  idea  that  scarlatina  epidemics 
make  their  appearance  with  certain  directions  of  the  wind  currents, 
mostly  west-southwest,  and  disappear  with  their  cessation,  appears 
by  no  means  well  founded. "  The  following  view  expressed  by  Hirsch  t 
may  at  once  be  considered  as  correct : 

'^  Just  '^as  the  local  distribution  of  scarlatina  is  independent  of 
climatic  influences,  so  is  also  the  time  for  the  appearance  of  the  disease 
independent  of  the  time  of  year  and  the  weather;  at  any  rate,  it  is  in- 
fluenced far  less  than  that  of  smcdlpox  and  measles." 

Moreover,  the  foundations  upon  which  the  dwellings  are  built  are 
of  no  discoverable  significance  with  regard  to  the  occurrence  or  the 
severity  of  scarlatina.  Attempts  to  find  a  connection  must  therefore 
be  relinquished  because  now  this,  now  that,  position  has  been  char- 
acterized in  the  individual  case  as  especially  favorable  or  unfavorable. 
There  is  sometliing  essential  to  the  disease  that  does  not  allow  of 
discovery. 

Just  as  little  causal  influence  has  the  altitude.  Wherever  man 
lives,  whether  it  is  on  the  seacoast,  or  on  the  highest  mountain,  or  on 
the  flat  land,  scarlatina  can  make  its  way,  if  once  its  germ  obtains  a 
footing. 

The  extension  of  scarlatina  differs  materially  from  that  of  measles. 
Measles  never  disappears  altogether  from  the  greed  cities,  hut  in  the 
moderate-sized  cities,  that  have  a  not  too  actively  changing  population, 
the  disease  can  disappear  completely  and  for  years  at  a  time.  Still 
more  is  this  true  of  the  lowlands.  Scarlatina,  however,  behaves  dif- 
ferently. There  seems  in  a  much  more  marked  degree  to  be  a  regular 
connection  between  the  different  cases.  Scarlatina  much  less  easily 
submits  to  a  complete  disappearance  for  a  length  of  time. 

Hirsch  t  chooses  another  form  of  expression  for  the  same  fact,  and 
says:  "While  isolated  cases  of  measles  are  usually  the  forerunners  of 
the  epidemic,  or  continue  for  some  time  as  its  scattered  remnants, 
sporadic  cases  of  scarlatina  have  been  observed  comparatively  fre- 
quently and  in  greater  or  less  numbers." 

If  one  compares  the  table  on  page  434  with  that  previously  given 
for  measles, §  the  difference  is  at  once  apparent:  in  the  former  there 
w^ere  no  less  than  ten  measles-free  years  in  Tubingen  and  Lustnau ;  in 
the  latter,  a  single  one. 

*  "  Ueber  die  Gesetze  der  Epidemien  des  Scharlachfiebers,"  Wurzburger  Disser^ 
tation  von  1859,  S.  19. 

■\  Loc.  cit.,  p.  130.  t  Loc.  cit.,  p.  129. 

§  Compare  "Measles"  in  this  volume,  page  254. 
28 
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SCARLATINA  IN  THE  TUBINGEN  UNIVERSITY  POLICLINIC,  1873-1894. 

547  Cases,  with  45  Deaths  =  8.235J. 
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Tubingen    . 
Lustnau  .  . 

2 
5 

Total  number 
329,  with  22 
deaths  = 
6.69^. 

Total:  218, 
with  23 
deaths  = 
10. 55?^. 

Duration  of  the  epidemic  in  days  from  the  admission  of  the  first  to  the  last  case: 

1  From  ilarch  19,  1878,  until  September  4, 1879. 

2  From  December  3,  1881,  until  March  21,  8  eases  ;  then  from  May  5  to  June  26,  26  cases. 

3  From  December  5,  1888,  until  May  27  (unbroken  connection). 
*From  March  2  until  September  17,  1877. 

6  From  June  11  until  April  14,  1879. 

6  From  August  31,  1888,  until  November  29,  1889,  continuously.    Then  a  short  succession  of 
cases  (10)  from  June  25  to  July  25,  1890. 

The  little  place  Lustnau  has  been  free  from  scarlatina  for  nine  years, 
and  the  city  Tiibingen,  which  has  nearly  eight  times  as  many  inhabitants, 
only  one  year,  and  prolaably  never,  for  the  policlinic  clientelle  forms  only 
a  fraction  of  the  total  jDopulation. 

The  validit}^  of  the  rule  is  easily  discoverable  over  narrow  as  well 
as  wide  areas.  I  give  here  a  graphic  description  of  the  mortality  of 
scarlatina  and  measles,  both  for  the  narrow  conditions  of  the  Tubingen 
Policlinic  (Fig.  59)  and  also  for  the  extensive  ones  of  the  kingdom  of 
Norwa}^  (Fig.  60).  One  can  see  how  much  more  decided  the  de- 
parture of  measles  is  from  the  average  (mean)  line,  than  is  that  of 
scarlatina. 

The  mortality  in  Basle  *  diu-ing  the  fifty  years  from  1824  to  1873 
shows  the  same  result ;  twelve  3^ears  being  free  from  fatal  cases  of  scarla- 
tina, as  against  seventeen  years  in  which  no  fatal  cases  were  recorded 
from  measles.  Figure  61  (to  be  compared  with  Fig.  37 1)  gives  an  in- 
sight into  the  matter. 

Scarlatina  is  also  a  more  permanent  disease  in  those  regions  con- 
tinually ^dsited  by  it  than  is  the  case  with  measles. 

The  connection  between  the  indi\ddual  cases  is  not  altogether 
easy  to  recognize.  Possibl}^  the  tenacity  of  the  poison  is  the  causal 
factor,  and  its  adherence  to  inanimate  objects  in  company  with 
w^hich  it  is  brought  into  conditions  favorable  to  its  transmission  is  of 
great  importance.  It  must  not,  hoivever,  he  forgotten  that  an  ap- 
parently simple  angina  may  he  nothing  else  than  a  subdued  expression 

*  From  Hagenbach,  "  Epidemiologisches  aus  Basel,"  "  Jalirbuch  fiir  Kinderheil- 
kunde,"  N.  F.,  Bd.  ix. 

t  Compare  "  Measles,"  in  this  volume,  page  256. 
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of  the  scarlatina  poison.  May  the  continuous  connection  be  inter- 
preted in  this  way?  I  am  of  the  opinion  that  we  have  just  as  httle 
right  to  deny  this,  as  to  assert  it  as  a  fact. 

We  are  concerned  here,  as  in  many  of  the  infectious  diseases,  with 
an  unsolved  problem.     What  causes  the  spreading  of  the  disease 
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Fig.  59. — Scarlatina  cases  (.  .  .)  and  measles  oases  (^)  in  the  Tiibingen  Policlinic  in  1873-1874.     2,  Tlie 
line  of  the  year's  average  for  measles  ;  3,  the  line  of  the  year's  average  for  scarlatina. 

beyond  all  bounds — its  appearance  in  the  form  of  a  plague?  How 
does  it  come  that  certain  living  principles,  which  have  certainly 
existed  as  such  for  a  long  time,  now  and  then  assert  themselves  in 
overwhelming  force,  destroying  other  forms  of  existence? 
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Since  we  have  learned  to  recognize  the  causes  of  the  infectious  diseases^  as 
living  principles,  they  must  he  considered  as  such:  grasshoppers,  butterflies, 
cockchafers,  mice,— and  whatever  else  may  fall  as  a  plague  on  mankind, 
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Fig.  60.— Scarlatina  cases  (.  .  .)  and  measles  cases  (— )  in  Norway  from  1862  (1865)  until  1878.    1,  The 
yearly  average  for  scarlatina  (5000)  ;  2,  the  yearly  average  for  measles  (3000). 

—must  be  treated  in  the  same  fashion.  Therefore  it  was  highly  proper 
to  make  the  attempt  in  Norway  to  study  the  influence  of  the  tormentors, 
the  field-mice  (Hypudaus),  and  the  traces  they  leaye  behind  in  connection 
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with  the  spread  of  scarlatina,  which  is  also  a  plague  upon  the  people.  Of 
course,  such  an  investigation  must  be  carried  on  with  all  the  discretion 
required  by  the  difficulty  of  the  question.  Johannessen,*  who  interested 
himself  in  the  subject,  gives  the  following  facts:  The  years  in  which  the 
field-mice  (Lemminge)  have  been  evident,  have  in  fact  frequently  been  scar- 
latina years.  He  brings  as  evidence  of  this  the  period  from  1852  to 
1877.  Zoologic  studies  by  Robert  Collet  are  also 
adduced,  which  conclude  "that  unknown  condi- 
tions presented  in  certain  years  that  are  favor- 
able to  an  enormous  progeny  from  a  single  pair- 
ing,— viz.,  of  field-mice, — also  the  simultaneous 
generation  from  other  and  entirely  independent 
pairings,  bring  it  about  that  the  cause  cannot  lie 
in  the  specific  conditions  of  one  pairing,  rather  must 
be  sought  for  in  the  general  condition  of  affairs." 
If  we  wish,  now,  to  condense  the  matter,  we 
obtain  the  conclusion  "  that  in  certain  years  espe- 
cially favorable  conditions  present  themselves  for  the 
development  of  organic  forms  that  possess  tempo- 
rarily a  strong  vitality  ^^  (Johannessen). 

This  \dew  is  certainly  interesting,  but  takes 
us  not  much  further  on  our  wa}^  So  far,  we 
must  admit  that  we  know  absolutely  nothing  of 
the  causes  that  are  responsible  for  the  extension, 
and  for  the  dangerous  nature  of  scarlatina  epi- 
demics. We  are  only  in  a  position  to  assert  the 
unique  nature  of  the  scarlatina  epidemic.  Hirsch  -f 
well  says  with  reference  to  it : 

1.  "  When  once  the  disease  has  attained  to  the 
epidemic  form,  it  continues  not  rarely  for  several 
years  in  more  or  less  extensive  circumference,  and 
then  frequently  secures  an  extension  reaching  over 
a  wide  territory.'" 

He  offers  as  evidence  a  series  of  incontestable 
facts. 

This  was  the  order  of  things  in  the  following  years  of  scarlatina: 

1825  and  1826  in  Denmark,  England,  Germany,  and  France. 

1832  to  1835  in  the  above  countries,  and  also  Ireland  and  Russia. 

1846  to  1849  in  Denmark,  England  and  Scotland,  and  Germany. 

1821  and  1851  in  North  America. 

In  the  occasionally  afflicted  regions,  in  the  east  of  South  America, 
1831  to  1837. 

One  cannot  discuss  the  recurrence  in  relation  to  certain  periods,  as 
has  been  claimed  for  certain  localities.  So  soon  as  we  deal  with  the 
more  general  conditions,  it  becomes  evident  that  accident  alone  has 

*Loc.  cit.,  p.  130.  ^Loc.  cit.,  p.  129. 
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been  at  play,  where  we  had  beheved  that  we  might  find  a  positive 
principle. 

2.  "A  peculiarity  of  scarlatina  shoivs  itself  in  the  varying  intensity 
of  the  disease,  most  ^pronounced  in  the  height  of  the  relative  mortality, 
which  is  almost  zero,  or  involves  a  small  number  of  all  those  attacked 
(3%  to  5%)  in  certain  epidemics,  vohile  in  others  it  reaches  3%  and  over. 

This  changeability  in  the  severity  of  the  disease  shoivs  itself,  moreover, 
not  only  in  the  single  consecutive  local  epidemics;  rather  within  wider 
limits  embracing  a  number  of  epidemics.  It  also  becomes  evident  in 
pregnant  fashion  by  a  comparison  of  the  intensity  of  the  disease  in 
neighboring  localities  or  in  ivider  territories  that  are  simultaneously 
afflicted.''' 

We  need  not  seek  for  proofs  of  the  correctness  of  these  statements. 
It  sounds  remarkable  to  us  coming  from  England,  a  land  that  later 
was  so  severely  infected,  to  hear  Sydenham,*  one  of  England's  best- 
known  physicians,  in  describing  his  form  of  treatment,  say:  "  SimpHci 
hac  et  naturaU  plane  methodo,  hoc  morbi  nomen  (vix  enim  altius 
assurgit)  sine  molestia,  aut  periculo  quo^ds  facillime  abigitur." 

The  condition  of  affairs  in  Norway  has  been  made  intelligible  by 
Johannessen.f  Scarlatina  takes  an  important  place  among  the  causes 
of  death  in  the  population,  there  being  credited  to  the  disease  (1867 
to  1878)  6.6%  of  all  the  deaths.  The  mortality  varies,  however,  in 
the  different  years  between  2.1%  (1874)  and  12.5%  (1876)  of  the 
total  number  of  deaths. 

Still  more  marked  was  the  variation  in  Basle.  Out  of  every  1000 
deaths  during  the  fifty  j-ears  from  1824  to  1873,  there  was  an  average 
of  5.1  deaths  from  scarlatina. 

Apart  from  the  fact  that  fourteen  years  presented  no  fatal  cases 
of  scarlatina,  the  relative  proportions  in  the  epidemic  years  were  as 
follows:  From  1000  deaths,  the  epidemic  of  1828  gave  24.4;  from 
1000  deaths,  the  epidemic  of  1872  gave  3.9.  The  difference  is  more 
than  a  sixfold  one. 

Hagenbach  demonstrates  b}^  statistics  apropos  of  Basle,  the 
fact  that  witliin  longer  spaces  of  time  embracing  a  number  of 
epidemics  the  malignancy  of  the  disease  also  shows  a  variation. 

In  the  first  twenty-five  years  (1824  to  1848)  there  were  6.2%^, 
and  in  the  second  twenty-five  ybslts  (1849  to  1873)  4.1%,  fatal  cases  of 
scarlatina  per  1000  dying  from  all  causes.  These  facts  have  been 
confirmed,  moreover,  b}'  the  most  prominent  physicians,  although 
they  submit  no  direct  e^ddence  with  their  statement. 

*  Opera  omnia,  Tom.  prim.,  Sectio  septa,  Cap.  secund.  t  Loc.  cit.,  p.  137. 


ETIOLOGY.  439 

Trousseau*  reports  the  following :  Bret onneau  had  for  a  quarter  of  a 
century  seen  only  light  epidemics  of  scarlatina — "then  it  suddenly 
altered  its  character  and  struck  grievous  blows." 

Graves  relates  that  in  DubHn  from  1801  to  1804  severe  epidemics 
had  arisen,  and  during  the  following  twenty-seven  years  the  disease  was 
most  benign;  then  followed  again  malignant  epidemics,  which  reached 
their  climax  in  1834  and  1835. 

Johannessen  cites  man}'-  examples  from  the  Norwegian  reports, 
which  assert  how  various  the  character  of  simultaneous  epidemics  can 
be  in  localities  lying  close  to  one  another. 

It  would  be  worthy  of  marked  consideration  if  in  the  same  district, 
and  in  the  same  year,  tico  different  infections  could  produce  two  epidemics 
of  dissimilar  tuiture.  Johannessen  gives  instances  even  of  this,  though 
I  consider  them  not  a  convincing  proof.  For  even  were  it  admitted  that 
the  infection  succeeded,  according  to  the  supposition,  we  must  always 
raise  two  objections: 

1.  The  possibility  has  not  been  excluded  that  the  previous  epidemic 
has  again  flared  up,  without  a  new  infection.  In  this  way  it  can  alter 
its  nature — and  from  a  malignant  become  a  benign  epidemic,  or  vice 
versa. 

2.  Since  we  can  by  no  means — Johannessen  himself  offers  proofs  of  this 
— say  that  a  light  attack  is  transmitted  from  a  lightly  involved  scarlatina 
patient,  or  that  from  a  severely  ill  scarlatina  subject  a  severe  illness 
follows,  the  authority  is  lacking  to  form  a  judgment  even  when  the  right 
to  do  so  appears  to  be  present;  as  if,  for  instance,  a  light  epidemic  had 
passed  by,  and  now  a  severe  epidemic  f oUows  infection  through  a  serious 
case. 

Under  the  ordinary  conditions  of  ci^dlized  life  the  schools  play  a 
foremost  role  in  the  transmission  of  the  disease.  The  conditions 
are  practically  the  same  as  in  measles.  A  difference  perhaps  consists 
in  the  fact  that  on  account  of  the  tenacity  of  the  scarlatina  poison, 
it  is  difficult  to  drive  it  out  of  the  schoolrooms  into  which  it  has 
once  entered.  And  yet  I  have  found  no  observations  applying 
directly  to  the  schools. 

The  temporary  gathering  together  of  large  bodies  of  people  may,  if 
the  germ  of  scarlatina  is  carried  among  them,  of  course  favor  the 
spread  of  the  disease  to  the  same  degree  as  occurs  in  the  schools. 
But  the  great  immunity  afforded  by  advancing  age  always  retards, 
and  in  a  marked  manner,  the  infection  of  the  masses. 

Johannessen  t  cites  several  writings  on  the  subject.  In  many 
localities  in  Norw^ay  which  are  thickly  populated  observations  of  this 
kind  can  be  instituted  with  a  degree  of  accuracy. 

The  attempt  has  been  made  to  discover  certain  relations  between 
scarlatina  and  other  infectious  diseases,  but  without  success.     The 

*  "  Medicinische  Klinik,"  Bd.  i,  S.  95.  t  Loc.  cit,  p.  159. 
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comparison  of  the  reports  of  the  disease  yields  far  better  results: 
^^  Scarlatina  ejndemics  form  the  conclusion  for  no  other  eipidemics,  and 
are  not  driven  out  of  existence  by  any  other  contagion."  * 

The  significance  of  scarlatina  as  one  of  the  general  infections  is 
certainly  very  great.  We  must  always  call  attention  to  the  fact, 
however,  that  especially  the  .child-world  suffers  from  the  disease. 
Such  serious  catastrophes  as  measles  has  called  forth  in  Iceland 
throughout  the  entire  population  seem  to  be  an  impossible  thing 
for  scarlatina.  On  the  other  hand,  one  must  not  forget  that  many 
a  man  has  brought  out  of  his  attack  of  scarlatina  permanent  lesions, 
and  borne  many  forms  of  disturbances  far  into  old  age. 

[Bacteriology  of  Scarlet  Fever. — Pearce,t  after  a  very  complete 
study  of  the  pathology  of  scarlatina,  has  nothing  new  to  advance 
as  to  the  actual  cause  of  the  affection.  The  secondary  inflammatory 
lesions  are  due  to  the  Streptococcus  pyogenes,  Staphylococcus  pyo- 
genes aureus,  and  pneumococcus,  in  this  order  of  frequency.  The 
streptococcus,  in  addition,  is  found  most  frequently  in  the  throat 
and  nose  and  in  general  infection.  We  are  unable  to  state  whether 
the  toxins  formed  in  this  disease  are  due  to  its  essential  cause  or  are 
the  products  of  the  secondary  infecting  organisms. 

Baginsky  J  states  that  it  is  difficult  after  his  experience  to  recede 
entirely  from  the  position  that  scarlatina  is  due  to  the  streptococcus, 
and  that  the  latter  by  no  means  represents  a  secondary  infection  fol- 
lowing in  the  wake  of  some  other  germ-disease.  In  discussion  (the 
paper  was  read  before  the  Berlin  Medical  Society)  Heubner  ad- 
mitted the  constant  presence  of  the  streptococcus,  but  was  not  satis- 
fied with  the  results  of  animal  experiment.  Slawyk  had  failed  to  find 
this  micro-organism  in  some  cases  at  the  outset  of  the  disease. 
Wassermann  stated  that  if  Baginsky  is  correct,  scarlet  fever  is 
always  a  septic  process.  The  possibility  that  the  exciting  cause  of 
the  disease  may  be  an  extremely  minute  micro-organism  should  not 
be  lost  sight  of. 

Class's  "  Diplococcus  scarlatinae." — Class  §  holds  that  the  diplo- 
coccus  described  by  him  in  a  series  of  papers  is  the  actual  cause  of 
scarlatina,  because  it  is  invariably  present  in  the  throat  secretions, 
blood,  and  scales  of  patients  with  the  disease;  because  it  possesses 
an  individuality  which  differentiates  it  from  all  other  micro-organisms ; 
because  it  is  pathogenic  to  experiment  animals,  and  in  one  species 

*Gutmann,  loc.  cit.,  p.  19.  t"  Boston  City  Hospital  Reports,"  1899. 

1  Deutsch.  med.  Zeitung,  1900,  No.  50. 
§  Jour.  Amer.  Med.  Assoc,  Feb.  24,  1900. 
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of  animal  (the  pig)  the  resulting  disease  corresponds  closely  to  human 
scarlatina;  because  the  blood  of  scarlatinous  convalescents  inhibits 
the  growth  of  the  germ;  because  it  can  induce  nephritis  in  some 
animals  (guinea-pigs). 

In  Class's  paper  he  shows  that  injection  of  convalescent  blood 
into  an  experiment  animal  apparently  protected  the  latter  from  con- 
tracting the  disease.] 


PATHOLOGY. 

OUTLINE  OF  THE  DISEASE;  SEVERE  AND  MILD  FORMS, 

The  symptom-cojnplex  of  scarlatina  is  so  little  that  of  a  single  affection 
that  I  consider  it  jyroper  to  describe  it  in  its  general  outline,  and  then  to 
give  single  pictures  of  what  we  observe  directly  from  the  sickbed. 

Simple  scarlatina  (I  wish  to  reserve  this  title  for  those  cases  in 
which  all  the  disturbances  are  produced  by  the  poison  itself,  but 
in  which  no  one  symptom,  predominating  over  the  others,  rules  the 
case)  runs  approximately  the  following  course: 

The  period  of  incubation  presents  no  symptoms  worthy  of  men- 
tion. Usually  it  is  altogether  undisturbed,  only  now  and  again 
appearing  a  sHght  indisposition,  a  tired  feeling,  depression,  loss  of 
appetite;  in  the  case  of  children,  a  loss  of  the  desire  to  play,  and, 
in  short,  they  are  "not  up  to  the  mark,"  according  to  the  common 
expression.  The  mothers  say  to  the  physician  that  there  must  be 
something  the  matter  with  the  little  one — but  what?  That,  not  even 
he  is  able  to  ascertain.  Only  when  an  epidemic  is  in  progress  is  one 
likely  to  think  of  scarlatina. 

The  invasion  almost  always  then  appears  suddenly  with  marked 
changes  in  the  condition,  that  assert  themselves  in  short  order — repeated 
chilly  sensations,  or  a  severe  chill,  headache,  dizziness,  and  confu- 
sion increasing  even  to  stupor,  perhaps  even  convulsions,  vomiting, 
and  rises  in  temperature,  which  in  a  few  hours  reaches  a  high  level. 
As  accompanjdng  symptoms  of  the  general  disturbance  are  heard 
complaints  of  the  dryness  of  the  skin,  burning  sensations,  and  actual 
pain  in  the  throat  that  is  increased  on  swallowing.  The  pharyngeal 
mucous  membrane  is  red  and  swollen  and  the  tonsils  and  sub- 
maxillary glands  soon  become  somewhat  enlarged. 

With  rising  temperature  and  increasing  nervous  sj^mptoms  the 
ezanthem  begins  to  appear,  first  showing  itself  under  the  clavicles 
and  on  the  upper  portions  of  the  chest,  and  then  extending  con- 
tinuously. The  neck,  the  extensor  surfaces  of  the  limbs,  the  joint 
areas,  the  hands  and  feet,  are  the  most  vigorously  attacked,  the  face 
and  the  hairy  portions  of  the  head  the  least.  The  face  is,  however, 
as  a  rule,  markedly  puffed  up  and  flushed;  only  the  portion  around 
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the  mouth  appears  pale.     All  this  presents  a  picture  peculiar  to 
itself. 

The  eruption  consists  in  the  very  beginning  of  tiny  red  elevations 
about  the  size  of  a  pinheacl,  which  appear  in  close  arrangement  upon 
the  skin,  which  is,  on  the  whole,  still  of  a  natural  color.  This  rapidly 
puffs  up,  however,  and  becomes  flushed,  the  single  foci  run  together,' 
and  there  appears  the  uniform,  almost  scarlet,  more  or  less  dark 
color,  which,  because  of  the  tiny  elevations  that  have  been  present 
from  the  beginning,  does  not  appear  altogether  regular. 

The  inflammation  increases  upon  the  mucous  membrane  of  the 
pharynx,  and  there  appears  an  eruption  similar  to  that  of  the  skin. 
The  alteration  in  the  tongue  is  pathognomonic.  It  has  already 
become  swollen,  and  has,  especially  in  the  middle,  a  grayish-yellow 
coating  of  closely  adherent,  overgrown  epithelium.  It  is  now  red  on 
the  edges  and  at  the  tip,  and  over  the  remaining  portions  the  swollen 
papillae  project  their  red  points,  breaking  through  the  grayish-yellow 
layer  from  beneath.  In  a  comparatively  short  time  this  appearance 
changes.  The  coating  entirely  disappears,  the  whole  tongue  is  of  a 
scarlet-red  color,  the  papillae  as  a  whole  are  swollen  and  project  above 
the  surface  like  little  uvulse.  This  is  the  raspberry,  or  cat's  tongue. 
It  is  invariabl}^  dry.  Upon  the  tonsils,  and  perhaps  also  upon  the 
arch  of  the  mouth,  appears  now  a  coating  of  gray,  often  tinged  with 
brown,  and  quite  adherent.  In  the  beginning  this  consists  of  separate 
patches  which  promptly  run  into  one  another.  The  nares  are  fre- 
quently slightly  swollen,  there  is  a  slight  reddening  and  secretion  of 
the  conjunctivae,  slight  rales  are  heard  in  the  larger  bronchi,  and 
there  is  a  tendency  to  a  cough  that  has  now  and  then  (at  least  for  a 
time)  a  croupy  sound.  The  latter  is  not  an  invariable  symptom,  but 
is  of  frequent  occurrence.  On  the  other  hand,  it  is  a  constant  rule 
that,  in  addition  to  the  glands  of  the  neck,  the  other  lymph  glands 
become  markedly  swollen  to  the  touch — especially  those  in  the 
groins  and  the  axillae.  These  appear  slightly  tender  on  pressure. 
The  urine  often  gives  a  trace  of  albumin,  and  epithelial  cells  from 
the  renal  tubules  may  be  noted. 

When  the  eruption  has  once  spread  over  the  entire  body,  the 
changes  in  the  mucous  membrane  and  in  the  glands  reach  their 
height.  The  general  symptoms,  and  the  fever  in  especial,  have  sub- 
sided at  a  somewhat  earlier  time. 

Now  begins  the  desquamation  of  the  skin,  which,  starting  from 
the  neck  at  the  point  at  which  the  eruption  first  appeared,  proceeds 
just  in  the  sequence  that  the  eruption  has  followed.     On  the  neck, 
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the  face,  the  head,  and  the  trunk,  and  on  the  upper  portion  of  the 
hmbs,  only  small  fragments  of  skin  are  separated;  on  the  hands  and 
feet,  however,  and  particularly  on  their  inner  surfaces,  large,  con- 
tinuous pieces  come  away.  At  the  same  time  the  involvement  of 
the  pharynx  and  the  swelling  of  the  glands  subside.  The  fever  dis- 
appears, hut,  like  all  the  other  symptoms,  gradually,  and  only  in  excep- 
tional cases  by  crisis. 

A  more  accurate  timing  of  cases  that  we  may  characterize  as 
"  normal "  can  hardly  be  given.  A  complete  return  to  health  requires 
a  considerable  period.  It  is  important  for  the  physician  to  know 
that  not  onl}'-  during  the  gradual  disappearance  of  the  symptoms  of 
the  disease,  but  as  well  during  the  convalescence,  many  forms  of 
disorders  can  appear.  Slight,  temporary  rises  of  temperature  often 
occur  without  any  recognizable  cause. 

Edema  and  nephritis,  frequent  as  they  are,  do  not  belong  neces- 
sarily to  scarlatina.     They  need,  therefore,  only  be  mentioned  here. 

First  of  all,  an  instance  from  the  sickbed : 

Observation  I. — Paul  B.,  ten  years  of  age.  This  great,  strong  child 
was  perfectly  well  on  July  1, 1878.  In  the  night  of  Jul 5^  1st  he  came  crying 
about  daybreak,  between  two  and  four  o'clock,  to  his  parents,  hardly  able 
to  speak,  and  complaining  of  a  severe  sore  throat. 

When  first  seen,  his  temperature  was  40.5°  C.  (104.9°  F.), — 8  a.  m.  of 
the  same  day,  about  four  hours  after  the  invasion, — the  eruption  of  the 
chest  and  back  alread}'  developing.  Tongue  thickly  coated,  but  still  free 
at  the  back  and  on  the  edges.     Papilla?  not  visible. 

Second  day  of  the  chsease:  Very  high  fever,  up  to  41.2°  C.  (106.1°  F.). 
Marked  swelling  of  the  glands  of  the  neck.     In  the  evening,  vomiting. 

Third  day:  Continually  high  fever,  up  to  41.0°  C.  (105.8°  F.).  Thick 
coating  on  the  right,  much  less  on  the  left  tonsil. 

Fourth  day :  The  thermometer  registers  only  40.4°  C.  (104.7°  F.).  The 
tonsils  are  considerably  swollen;  the  coating,  however,  has  nearly  disap- 
peared. Complains  of  pain  in  genitals;  objectively,  notliing  abnormal. 
Urine,  examined  at  once,  is  normal. 

Fifth  day:  Maximum  temperature  only  39.7°  C.  (103.4°  F.),  minimum 
38.8°  C.  (102°  F.).     The  exanthem  developing  as  usual,  begins  to  pale. 

Up  to  the  eighth  day  of  the  disease  the  fever  has  gradually  subsided. 
The  mean  was  lower,  the  maximum  39.7°  C.  (103.4°  F.),  minimum  38.5°  C. 
(101.3°  F.).  The  general  condition  was  good.  The  patient  had  been 
well  enough  to  be  taken  out  of  bed,  and  examined  standing.  Tonsils 
markedly  swollen.  Complains  of  pain  in  elbows  and  shoulder-joints; 
objectively,  no  signs.     Desquamation  begins. 

In  the  morning  still  pain  in  the  elbows  and  shoulders ;  in  the  evening 
only  in  the  axillae.  Swelling  has  left  the  glands,  even  in  the  latter  region. 
Only  the  tonsils  remain  large. 

Up  to  the  sixteenth  day  there  is  a  diminution  in  all  the  painful  symp- 
toms. "The  patient  is  kept  in  bed  \\-ith  difficulty."  From  the  twelfth 
day,  again,  evening  rises  of  temperature  to  38.5°  C.  (101.3°  F.).  The 
urine  alwa3's  free  from  albumin.     Discharged  twent^'^-eight  days  after 
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the  beginning  of  the  disease.    Everything  normal  subsequently.    The  tem- 
peratLU-e  readings,  taken  at  first  every  two  hours,  are  shown  in  figure  62. 

The  case  may  be  termed  a  moderately  severe  one,  and  corresponds 
to  the  requirement  that  none  of  the  symptoms  should  predominate  over 
that  of  the  genuine  scarlatina.  The  pains  in  the  limbs  were  of  too 
little  moment  to  warrant  our  speaking  of  them  as  a  complication.  I 
wish,  however,  to  call  attention  to  the  behavior  of  the  temperature 
— one  that  is  very  frequent  in  the  somewhat  severe  cases  of  scarlatina. 
After  the  attack  has  been  overcome  there  is  for  some  time  a  tendency 
to  a  rise  above  the  normal. 

Let  us  now  proceed  at  once  to  the  severe  cases,  ending  in  death 
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Seventh  dav  of  the  disease. 
Fig.  62. — 1,  Eruption  already  apparent ;  2,  exanthem  begins  to  fade ;  3,  joint  pains. 

in  a  short  time,  and  in  which  the  poison  shows  its  presence  otherwise 
than  by  its  local  changes. 

I  give  here  a  number  of  cases  from  my  own  experience: 

Observation  II. — Gustav  M.,  two  years  old.  His  father  died  of 
tuberculosis.  His  ten-year-old  brother  has  been  treated  since  November 
19th  for  scarlatina. 

Beginning  of  the  disease  on  December  12,  1888,  in  the  morning  about 
8  o'clock,  with  repeated  severe  vomiting,  and  fever.  Seen  by  me  at  11.30 
A.  M.  Child  is  well  nourished.  Entire  face  is  red  and  somewhat  bloated. 
On  the  thorax,  especially  posteriorly  between  the  shoulder-blades,  is  the 
scarlatina  exanthem  in  its  first  stages.  The  inguinal  lymph  glands,  and 
rather  more  markedly  the  glands  of  the  neck,  especially  in  the  neighbor- 
hood of  the  angle  of  the  jaw,  are  swollen. 

Marked  redness  of  the  pharyngeal  mucous  membrane,  moderate  swell- 
ing of  the  tonsils  and  tongue,  corresponding  to  the  beginning  of  scarlatina. 

The  child  remained  sitting  on  the  table  during  the  examination  and 
gave  by  no  means  the  impression  of  being  severely  sick. 

This  continued  untU  evening,  when,  on  the  physician's  visit,  onl}^  the 
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faint  pulse,  with  a  temperature  of  39.8°  C.  (103.6°  F.),  appeared  worthy 
of  attention. 

In  the  night  the  httle  one  got  out  of  his  bed  into  that  of  his  mother, 
slept  there  with  interruptions,  but  otherwise  quietly,  drank  wine  eagerly, 
and  in  doing  this  carried  the  glass  in  his  hand  to  his  own  mouth. 

In  the  morning,  at  7.30  o'clock,  he  had,  on  asking  for  it,  wine  and  milk. 
The  temperature,  taken  at  8  o'clock  a.  m.,  was  only  38.4°  C.  (101.1°  F.). 
From  9.30  o'clock  on,  the  mother  noticed  that  the  breathing  was  shallow; 
at  10  A.  M.,  following  several  convulsive  movements  of  the  arms,  death 
quietly  took  place,  twenty-six  hours  after  the  beginning  of  the  disease. 

And  what  did  the  autopsy  show? 

(Extract  from  the  protocol:  prosector.  Prof.  Nauwerck.)  Ecchy- 
moses  in  great  numbers  upon  the  skin,  pleura,  and  epicardium.  The 
lymph  glands  throughout  the  body  moderately  but  distinctly  enlarged, 
moist,  and  violet  in  color.  The  blood  only  slightly  coagulated,  mostly 
fluid.  The  right  heart  somewhat  dilated,  the  cardiac  muscle  pale.  Spleen 
one-third  larger  than  normal ;  liver  moist,  anemic,  grayish-red  and  gray- 
ish-yellow in  color.  The  kidneys  someAvhat  anemic,  moist,  otherwise 
entirely  unchanged.  Gastric  and  intestinal  mucous  membrane  anemic, 
othermse  normal.  Pharynx  and  throat:  "Mucous  membrane  of  the 
pharynx,  and  of  the  entrance  to  the  larynx,  of  an  intensely  red  and 
violet-red  color.  The  aryepiglottidean  folds  somewhat  edematous,  the 
entire  mucous  membrane  somewhat  swollen,  and  especially  that  of  the 
uvula. 

''The  tonsils  moderately  enlarged  and,  on  section,  appear  a  spotted 
grayish-yellow  and  gray-red  color;  a  purulent  fluid  can  be  scraped  from 
the  cut  surface  of  the  section.  The  surface  is  discolored  a  turbid,  greenish- 
yellow,  or  rather  a  dirty  brownish-black,  to  the  depth  of  a  millimeter. 
Moreover,  the  reddened  mucous  membrane  of  the  uvula,  the  arch  of  the 
mouth,  the  pharynx,  the  ostium  laryngis,  are  covered  with  firm,  opaque, 
gray  scales,  that  can  be  partly  separated,  whereupon  the  intensely  red 
mucous  membrane  comes  better  into  view.  On  the  epiglottis  there  is, 
and  especially  on  the  free  edge,  a  grayish-yellow  eschar  penetrating  into 
the  tissues.  The  mucous  membrane  of  the  larynx  and  the  trachea  is 
reddened;  the  vocal  cords  are  uninvolved." 

In  regard  to  the  lungs  it  is  noted  that  their  bronchi,  even  to  the  finest 
subdivisions,  are  intensely  red,  and  filled  with  a  dense  grayish-red  fluid. 
This  extends  on  both  sides  over  the  bronchial  tree. 

Brain :  The  sinus  longitudinalis  contains  considerable  clotted  and  fluid 
blood.  The  dura  shows  nothing  of  interest.  On  the  right  the  gyri  are 
flattened,  the  sulci  obliterated,  the  larger  and  medium-sized  veins  are  full, 
the  remaining  surface  is  also  flattened.  To  the  left  the  same  condition,  as 
also  at  the  base  of  the  brain.  The  soft  membranes  of  the  brain  every- 
where normal.  The  lateral  ventricles  are  not  markedly  enlarged.  The 
brain  substance  is  moist,  shiny,  edematous,  and  its  consistence  decidedly 
lessened.  A  moderate  number  of  extravasations.  Edema  is  also 
markedly  in  evidence  on  the  basal  ganglia,  the  latter  being  somewhat 
anemic.     The  cerebellum  likewise  is  highly  edematous. 

Observation  III. — Marie  V.,  eight  years  old.  Previous  history: 
When  two  or  three  years  old  had  measles,  afterward  typhoid  fever.  In 
her  fourth  year  diphtheria.  Since  then  perfectly  well.  On  June  17, 1878, 
she  was  with  her  parents  in  the  fields,  happy  and  cheery,  without  a  sign  of 
present  or  impending  illness.     Next  day  at  noon  she  ate  five  or  six  unripe 
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apples  and  drank  a  good  deal  of  new  cider.  The  child  then  went  to  bed 
well,  and  slept  soundly  the  entire  night. 

At  4.30  A.  M.,  June  18th,  she  waked  with  a  desire  to  stool,  went  to 
the  closet,  and  then  lay  down  again  in  bed. 

A  short  time  afterward  the  bowels  moved  twice  in  the  bed.  The 
passages  were  quite  yellow,  like  "scrambled  eggs,"  contained  neither 
much  mucus  nor  any  blood.  Pain  in  the  belly  was  entirely  wanting. 
The  mother  gave  her  camomile  tea. 

At  9  A.  M.  again  a  copious  movement  in  the  bed,  and  again  at  10 
o'clock. 

At  this  point  she  came  into  my  charge:  The  child  lies  rather  limp, 
the  face  is  pale,  there  is  no  exanthem  upon  the  skin.  Marked  swelling 
of  the  tonsils,  but  no  membrane.  The  tongue  is  highly  coated,  its 
papillae  are  hardly  SAVoUen. 

Nothing  noteworthy  in  the  lungs ;  only  posteriorly,  above  and  on  the 
right  side,  an  impaired  percussion  resonance,  but  no  abnormality  on 
auscultation. 

The  patient  in  spite  of  the  high  fever  (40.4°  C. ;  104.7°  F.)  is  fully 
conscious :  replies  intelligently  to  questions,  stretches  out  the  tongue  when 
told,  etc.     After  the  examination  the  child  was  again  put  to  bed. 

Repeated  diarrhea  at  12  m.  and  2  p.  m.,  the  last  being  of  a  very  foul 
odor. 

Up  to  this  time  the  child  was  fully  conscious,  speaking  mth  its  mother. 
From  2  to  5  o'clock  it  was  unconscious,  lying  for  the  most  part  with  closed 
eyes,  opening  the  same  when  spoken  to,  but  giving  no  response. 

At  5  o'clock  it  recovered  consciousness,  took  milk  and  wine,  and 
even  played  with  flowers  that  had  been  brought  to  it.  This  continued 
only  until  5.30  o'clock. 

At  this  time  the  physician  made  his  visit.  The  history  sheet  reads: 
"The  child  appears  much  changed  from  the  morning.  Especially 
marked  is  the  cyanosis  of  the  face  and  lips.  The  nose  is  cool,  and  the 
pupils  still  react,  though  contracted.  The  pharynx  is  very  easy  to 
examine,  the  introduction  of  the  spoon  producing  no  choking  or  gagging. 
The  tonsils,  especialty  the  left,  are  covered  with  yellow  areas,  as  in 
follicular  tonsillitis.  Everywhere  over  the  abdomen  is  a  loud  rumbling. 
The  lungs  are  in  the  same  condition  as  in  the  morning. 

"  The  patient  shows  marked  stupor,  responding  to  questions  either 
not  at  all,  or  only  with  an  unintelligible  answer.  She  does  not  know 
what  day  it  is,  though  she  seems  to  recognize  her  mother,  and  stretches 
out  her  tongue  when  told,  though  very  slowly,  and  evidently  with 
difficult}^     At  times  there  is  rolling  of  the  eyeballs. 

''  There  is  no  exanthem  present,  the  left  leg  alone  appearing  slightly 
red  in  comparison  with  the  right.  As  the  temperature  remains  high 
(at  4  o'clock,  40.5°  C. ;  104.9°  F.),  baths  are  ordered,  and  at  the  same  time 
champagne.  At  6  o'clock  the  first  bath  is  given,  lasting  eight  minutes, 
in  water  taken  directly  from  the  spring.  During  the  bath  the  child 
recovered  itself  so  far  as  to  say  repeatedly  that  it  wished  to  get  out; 
further  than  this,  however,  it  said  nothing.  Immediately  afterward  a 
little  wine  was  taken  without  difficulty,  but  soon  the  condition  of  stupor 
returned. 

"At  8  o'clock,  with  a  temperature  of  41.9°  C.  (107.4°  F.),  the  second 
bath  had  the  same  result.  At  8.30  the  father  came  home.  He  spoke  to 
her,  but  she  did  not  recognize  him  and  talked  only  in  an  incoherent 
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fashion.  Then  she  tried  several  times  to  spring  out  of  the  bed.  The 
respiration  was  at  times  quiet  and  restful,  then  again  hurried,  and  audible 
throughout  the  room. 

"  From  10  o'clock  on  a  decided  change  for  the  worse.  The  child  twisted 
itself  and  raised  itself  up,  and  again  severe  diarrhea  set  in,  together  with 
active  vomiting;  the  face  and  hands  became  cold,  and  the  hands  blue. 
The  thumbs  were  turned  in,  the  pulse  became  inappreciable.  Delirium 
appeared.  Champagne,  given  in  smallest  quantities,  was,  like  everything 
else,  immediately  vomited,  the  vomitus  containing  bile  and  mucus. 
Toward  11  o'clock  the  limbs  again  became  warm  and  the  pulse  percepti- 
ble, but  too  fast  to  count.  From  this  time  on  the  patient  uttered  no  sound. 
The  diarrhea  increased  steadily.  Vomiting  now  only  followed  paroxysms 
of  choking.  In  the  early  morning  hours  she  ceased  swallowing,  there 
were  several  convulsive  movements  of  the  arms,  a  half  hour  before  death 
the  whole  body  raised  up,  then  perfect  quiet — the  pulse  barely  per- 
ceptible, the  respirations  weaker  and  weaker.     At  8  a.  m.  death  came, 

twenty-eight  hours  after  the  invasion."     Fig- 
ure 63  shows  the  progress  of  the  fever. 

It  remains  to  state  that  in  the  same 
house,  though  in  another  family,  a  six-year- 
old  girl  fell  ill  on  June  16th,  of  scarlatina, 
with  a  marked  eruption.  The  course  of  the 
disease  was  one  of  moderate  severity,  which 
recovered  in  four  weeks  without  interrup- 
tion. 

The  autopsy  (Prof.  v.  Schiippel)  showed: 
The  body  poorly  nourished,  the  skin  a  deep 
brown,  with  extensive  bluish-red  death 
spots  appearing  on  the  back,  the  neck  and 
shoulders,  to  a  certain  extent  on  the  breast, 
also  on  the  back  of  the  legs  and  on  the  feet.  In  these  spots  a  number 
of  dark  petechial  points  were  to  be  seen.  No  typical  eruption  was 
present.  Marked  rigor  mortis  of  the  lower  extremities ;  this  had  already 
disappeared  from  the  upper.  The  feet  decidedly  extended  owing  to  con- 
traction of  the  calf  muscles.  The  muscles  pale,  but  presenting  nothing 
further  of  interest. 

The  lymph  glands  in  the  neck  considerably  swollen.  The  cervical 
veins  full  of  firmly  coagulated  blood.  The  mucous  membrane  of  the 
mouth  and  pharynx  covered  with  turbid  mucus  and  with  reddish  spots. 
The  tonsils  project  as  pale  red  masses,  the  size  of  a  cherry,  their  follicles 
filled  with  yellowish,  somewhat  solid,  and  to  a  degree  membranous 
masses;  otherwise  no  membrane  on  the  surface.  The  follicular  gland 
tissue  on  the  dorsum  of  the  tongue  is  very  prominent,  and  especially 
the  follicles  on  the  posterior  pharyngeal  wall,  and  still  more  marked  is 
the  swelling  of  the  so-called  pharyngeal  tonsil.  This  is  so  decided  that 
it  half  closes  the  upper  portion  of  the  pharynx  and  forms  a  layer  of  tissue 
almost  a  half  centimeter  thick,  which  appears  to  separate  into  distinct 
leaves,  or  longitudinal  folds. 

From  the  cut  surface  of  the  tonsils  the  swollen  follicles  project  dis- 
tinctly; the  lacunae  are  full  of  thick  plugs  of  caseous  material. 

The  cervical  lymph  glands  are  fully  the  size  of  a  cherry,  firm  and 
very  juicy,  the  tissue  pale  brownish-red,  partly  whitish-yellow,  but 
moist,  and  full  of  small  lymphoid  vesicles. 
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Fig.  63.— Taken  from  about  the  fifth 
hour  of  the  disease  on. 
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The  mucous  membrane  of  the  larynx  and  trachea  shows  only  a 
moderate  swelling  and  redness. 

The  thyroidea  and  thymus  are  normal. 

The  lungs  are  extremely  distended,  collapse  very  slowly,  and  their 
anterior  edges  are  in  opposition.     The  pleural  cavity  empty. 

In  the  visceral  pleura  a  number  of  fresh  ecchymoses ;  several  lobules, 
especially  in  the  lower  lobe,  are  collapsed  or  infiltrated  with  inflammatory 
exudate.  The  upper  lobe  of  the  left  lung  full  of  air,  moderately  full  of 
blood,  more  congested  from  behind  forward.  The  lower  lobe  is  in  much 
the  same  condition,  except  that  a  number  of  the  superficial  lobules  are 
poor  in,  even  to  absence  of,  air ;  there  is  a  solid  infiltration,  dark  blood-red 
in  color,  and  the  tissue  itself,  as  well  as  the  overlying  pleura,  shows  fresh 
ecchymoses. 

In  the  larger  bronchi  is  a  quantity  of  tenacious,  turbid  mucus,  the 
mucous  membrane  being  a  light  red.  The  smaller  bronchioles  and  the 
bronchial  glands  normal. 

The  right  lung  corresponds  to  the  left.  It  is  everywhere  full  of  air; 
at  the  base  a  few  collapsed,  dark  bluish-red  lobules,  and  on  the  posterior 
portion  of  the  lower  lobe  a  small,  air-empty,  hemorrhagic,  infiltrated 
focus,  with  a  pale  area  in  the  center. 

The  bronchi  similar  to  those  of  the  left  side. 

The  pericardial  sac  normal.  The  heart  contracted.  The  left  ven- 
tricle empty;  in  the  left  auricle  some  partly  coagulated  blood;  in  the 
right  heart,  large,  white,  moist  fibrin  clots.  The  valves  and  great  vessels 
in  all  respects  normal. 

The  cardiac  muscle  pale  brownish-red,  firm,  and  hard. 

The  abdominal  cavity  devoid  of  fluid. 

The  liver  of  normal  size.  On  its  surface  are  seen,  besides  a  number 
of  very  pale,  anemic  spots,  also  numerous,  thickly  arranged,  sand-grain- 
sized  white  nodules,  which  in  part  follow  the  course  of  the  capsular 
vessels  in  the  form  of  a  sheath,  and  give  the  appearance  of  lymphomata. 
These  nodules,  and  especially  their  arrangement  in  columns  following 
the  course  of  the  vessels,  are  noticed  also  in  the  liver  tissue  itself.  The 
hepatic  tissue  is,  moreover,  in  a  measure  congested,  of  normal  consistency, 
and,  according  to  the  irregular  distribution  of  the  contained  blood,  is  af 
a  pale  yellow  to  a  dark  reddish-brown  color.  The  gall-bladder  is  dis- 
tended. 

The  spleen  measures  13  cm.  (5^  in.)  on  its  convex  surface.  It  is 
correspondingly  broad  and  thick,  its  capsule  distended.  The  splenic 
tissue  is  of  normal  consistency,  contains  the  normal  quantity  of  blood, 
the  follicles  are  closely  arranged,  and  there  is  a  marked  lymphatic  infil- 
tration. 

The  kidneys  are  somewhat  swollen  and  slightly  flabby.  The  venous 
network  on  the  surface  highly  injected,  and  here  and  in  the  cap- 
sule fresh  ecchymoses.  The  organs  are  throughout  anemic,  the  cortex 
yellow-brown,  giving  off  quantities  of  epithelium.  The  pyramids  are 
anemic.  In  the  mucous  membrane  of  the  pelvis  a  number  of  small 
ecchymoses. 

The  mesenteric  lymph  glands  are  invariably  considerably  swollen,  ta 
the  size  of  a  hazelnut,  and  are  soft,  juicy,  and  of  a  whitish  color. 

The  mucous  membrane  of  the  esophagus  is  intensely  red  and  ex- 
coriated. 

In  the  stomach  is  a  small  quantity  of  grayish-green  fluid.    The  mucous 
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membrane  is  slightly  swollen,  pale  gray  in  color,  somewhat  ecchymotic, 
and  covered  with  bile-stained  mucus. 

In  the  small  intestine  very  many  ascarides  and  scanty  fecal  masses. 
The  smaller  worms  are  actively  motile ;  the  mucous  membrane  is  in  these 
places  of  a  catarrhal  red  color,  and  ecchymosed.  Peyer's  patches  and 
the  solitary  follicles  are  large,  swollen,  and  ecchymosed.  The  mucous 
membrane  of  the  large  intestine  is  everywhere  grajdsh-red  and  highly 
injected.  Also  in  the  beginning  of  the  large  bowel  a  packet  of  ascarides, 
as  well  as  innumerable  trichocephah. 

The  roof  of  the  skull  normal  in  blood  supply. 

The  dura  mater  very  fragile,  dry,  and  its  sinuses,  as  well  as  the  veins 
of  the  pia  mater,  distended  with  blood.  The  convolutions  of  the  brain 
distinctly  flattened  from  pressure;  their  surface  likewise  is  dry.  At  the 
base  of  the  brain,  as  Avell  as  at  the  entrance  of  the  spinal  canal,  the 
membranes  appear  perfectly  normal. 

The  brain  substance  is  soft,  markedly  edematous,  almost  of  pulpy 
consistence,  altogether  anemic,  and  only  the  larger  vessels  are  filled. 
The  cortex  likewise  markedly  swollen.  The  ventricles  moderately 
dilated  and  containing  clear  serum. 

The  ependyma  normal.     The  fornix  macerated. 

The  large  ganglia  and  the  cerebellum  likewise  edematous. 

Observatiox  IV. — Marie  H.,  three  and  three-quarter  years  old. 
Besides  measles,  no  previous  illness.     No  tuberculosis  in  the  family. 

On  July  1,  1890,  the  child  was  brought  home  at  2  p.  m.  from  school, 
where  it  had  suddenly  become  ill,  vAXh.  severe  vomiting.  This  continued 
at  home,  and  once  there  passed  a  thin  stool. 

When  seen  by  the  physician  (7  p.  m. — five  hours  after  the  invasion) 
the  following  was  noted: 

Child  well  nourished,  with  slightly  cyanotic  appearance.  The  abdo- 
men is  markedly  distended.  Heart  and  lungs  normal  (respirations  22, 
pulse  166).  The  child  seems  dull;  is,  however,  perfectly  conscious,  and 
says  that  she  has  no  pain.  Since  her  younger  sister  is  ill  of  scarlatina, 
she  is  examined  for  an  exanthem,  but  nothing  is  found.  (Nothing  is 
noted  in  the  history  sheet  in  regard  to  the  pharynx,  the  glands,  etc.) 

From  the  prescription  (small  doses  of  calomel)  it  may  be  assumed 
that  summer  diarrhea  was  suspected. 

On  the  morning  of  July  2d:  During  the  night  a  distinct  scarlatinal 
exanthem  has  appeared.  The  glands  of  the  neck  are  slightly  swollen, 
the  tongue  covered  with  a  yellowish-white  coat,  from  which  the  follicles 
project  like  red  asparagus  tops.     Slight  angina. 

The  temperature  faUs  at  8  o'clock  (a.  m.)  to  37.6°  C.  (99.6°  F.),  the 
child  feeling  well.  "  The  case  is  considered  a  light  infection"  is  found  on 
the  history  sheet.  But  it  turned  out  differently.  At  3  p.  m.  suddenly 
convulsions  appeared,  very  severe  and  recurring;  also  active  vomiting. 
This  continued,  so  that  at  10  p.  m.  the  physician  was  called.  At  this 
time  the  pulse  was  166,  the  respiration  46.  The  child  lay  unconscious, 
with  wide-open  eyes.  The  pupils  were  widely  dilated,  no  longer  reacting 
to  light.  There  were  tonic  and  clonic  contractions  in  the  muscles  of  the 
upper  extremity;  the  thumbs  were  turned  in,  the  remaining  fingers  in 
"  claw  position."  The  feet  were  extended.  The  mouth  closed,  and  with- 
out force  impossible  to  open  (trismus) .  In  a  warm  bath  the  convulsive 
movements  became  suddenly  more  active,  so  that  the  whole  back  was 
contorted  into  a  posteriorly  convex  arch  (tetanus).     The  attack  gradually 


PA  THOLOGY. 


451 


F. 


4-l"G, 

6 

8 

10 

m 

12 

2 

* 

6 

8 

n 

1012 

105.8° 

40'' 

104° 

/ 

•" 

■" 

i 

39"* 

102.2° 

1 

/ 

t* 

1) 

/ 

' 

38« 

100.4° 

1 

; 

1 

37° 

/ 

98.6° 

/ 

L 

subsided,  though  during  the  half  hour  that  the  physician  was  present 
the  child  was  never  free  from  convulsive  movements,  which  only  ceased 
a  quarter  of  an  hour  before  death.  Loud  rattling  in  the  trachea.  At 
11.45  o'clock  death  took  place,  about  thirty- four  hours  after  the  begin- 
ning of  the  disease,  and  about  nine  hours  after  the  appearance  of  severe 
symptoms. 

Figure  64  shows  the  progress  of  the  fever. 

The  autopsy  showed  (Pathologisches  Institut,  extract) :  The  skin  is 
still  a  distinct  scarlet-red  color,  throughout  which  numberless  closely 
arranged  red  nodules  project.  The  phar3-ngeal  mucous  membrane  in- 
tensely red  and  swollen.  The  tonsils  swollen,  their  lacunse  filled  with 
viscid  plugs  of  purulent  material.  Nowhere 
are  diphtheritic  eschars  or  erosions.  The 
membrane  of  the  larynx  and  trachea  is  pale. 
The  lungs  ever\^where  full  of  air,  in  the 
lower  portions  markedly  congested;  mod- 
erate edema. 

Pericardial  sac  and  heart  normal. 

Spleen  rather  large,  of  firm  consistence, 
its  follicles  distinctly  swollen. 

The  liver  without  special  abnormalities; 
also  the  kidneys,  which  are  somewhat  pale. 
Stomach  and  intestines  shoAv  a  pale  mem- 
brane. 

Marked  swelling  of  the  glandular  ele- 
ments in  both  large  and  small  intestine. 

The  cervical  lymph  glands  and  those  of 
the  mesentery  are  enlarged — the  latter  to  the 
size  of  a  walnut,  the  former  to  that  of  a 
hazelnut,  and  of  a  grayish-red  color. 

The  brain  was  not  examined. 

With  regard  to  the  result  of  the  bacteriologic  examination  compare 
page  469. 

I  would  like  now  to  stop  for  a  moment  to  consider  these  cases, 
because  they  present  a  clear  picture  of  a  scarlatinal  poisoning,  which, 
without  any  local  involvement,  leads  to  a  rapid  end.  Each  one  is 
taken  from  a  different  year,  representing  1878,  1888,  and  1890.  No 
one  can  therefore  object  on  the  ground  of  an  "epidemic  peculiarity" 
that  has  exerted  an  influence. 

The  sudden  invasion  offers  no  new  feature,  occurring  in  all,  even 
the  lightest  forms.  It  must,  however,  be  stated  that  the  height  of 
the  fever  by  no  means  keeps  pace  with  the  severity  of  the  infection. 
In  Case  II  the  temperature  had  a  maximum  of  39.8°  C.  (103.6°  F.), 
and  several  hours  before  death  of  only  38.4°  C.  (101.1°  F.).  In  Case 
IV  a  maximum  of  40.6°  C.  (105°  F.)  was  recorded,  but  after  a  short 
ime,  as  death  approached,  the  temperature  fell  to  39.4°  C.  (102.9°  F.). 
Only  in  Case  III  was  a  high  point  suddenly  attained — maximum 
42.3°  C.  (108.1°  F.)— and  held  until  death. 


Fig.  64. — 1,  Evening  tempera- 
ture of  July  1st.  The  following 
temperatures  are  of  July  2(1. 
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Attention  should  also  be  called  to  the  great  variation  in  the 
symptoms. 

This  is  true  even  in  Case  III.  The  child  is  at  first  fully  conscious, 
is  then  for  three  hours  unconscious,  and  recovers  itself  so  far,  though 
only  for  a  short  time,  as  to  play  with  flowers.  Throughout,  the 
body-temperature  remained  at  about  the  same  point. 

In  both  the  other  cases  the  sudden  transition  from  an  apparently 
mild  case  to  one  of  the  severest  type  is  very  striking.  In  Case  II 
the  exact  time  limits  cannot  be  fixed;  but  it  surely  was  of  shorter  dura- 
tion than  Case  IV,  and  in  any  event  lasted  only  a  few  hours.  Then  an 
absolutely  peaceful  death,  free  from  all  signs  of  the  storm.  During  the 
nine  hours  that  in  Case  IV  came  between  the  change  for  the  worse  and 
the  demise,  one  con^oilsion  followed  another,  and  the  excitation  of 
the  centers  increased  even  to  producing  trismus  and  severe  tetanus. 

The  local  lesions  that  are  peculiar  to  scarlatina,  as  such,  were 
more  or  less  completely  developed  in  the  same  short  time.  The 
processes  must  be  located  preeminently  in  the  lymphatic  system: 
besides  the  swelling  of  the  spleen,  that  of  the  glands  in  the  various 
portions  of  the  body;  in  Case  III  even  the  formation  of  lymphatic 
new-gro\\i;hs  (first  described  by  E.  Wagner  *)  in  the  hver  and  spleen. 

Then  the  involvement  of  the  pharynx,  in  all  the  cases  markedly 
shown,  and  especially  permanent  in  the  case  (No.  II)  lasting  for  the 
shortest  time. 

The  eruption  on  the  skin  was  absent  in  Case  III,  but  there  is  no 
justification  for  not  including  it  as  one  of  scarlatina.  Apart  from  other 
reasons  for  this  view,  we  have  the  presence  of  scarlatina  in  the  same 
house,  the  features  of  the  disease,  its  course,  the  report  from  the 
autopsy,  and  there  is  especially  noted  in  the  postmortem  records  a 
"spotted  reddening  of  the  mucous  membranes  of  the  mouth  and 
pharynx." 

The  exanthem  was  therefore  present  here,  also,  although  there 
was  in  truth  onh^  an  atypical  prodromal  erythema  upon  the  skin,  as 
may  occur  in  all  the  acute  exanthemata.  In  Case  II  the  eruption  is 
slight;  in  Case  IV,  on  the  other  hand,  markedly  developed,  so  as  to 
be  still  ^dsible  on  the  corpse. 

Of  the  organs  that  stand  in  direct  relation  to  the  sudden  end,  the 
brain  should  be  mentioned  before  the  heart.  Certainly  marked 
lesions  were  not  discoverable  in  the  latter,  and  although  cardiac 
weakness  was  e\ddent  during  the  course  of  the  disease,  it  was  not  a 

* "  Beitrag  zur  pathologischen  Anatomie  des  Scharlachs,"  Archiv  der  Heil- 
kunde,  8.  Jahrgang,  S.  262. 
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permanent  condition.  The  presence  of  excitation  and  also  paralytic 
conditions  (of  the  brain),  on  the  other  hand,  was  emphasized  in  the 
most  forcible  manner.  Almost  invariably  in  the  infections  that  be- 
come suddenly  fatal  there  is  nothing  noted  in  the  brain  except  edema. 
I  will  onh'  add  that  the  condition  usually  classed  among  the  "com- 
phcations  of  scarlatina" — inflammation  of  the  bronchial  mucous 
membrane — in  Case  II  was  marked,  and  extended  itself  to  the  finer 
air-passages,  while  in  Case  III  it  was  confined  to  the  larger  passages, 
and  barely  present  there. 

Bronchitis  has  taken  so  prominent  a  position  in  other  cases  of 
suddenly  fatal  scarlatina  in  my  experience  that  it  has  at  least — I 
will  not  sa}'  directly  caused  the  death — hastened  the  fatal  end. 
There  are  of  these  cases  no  fewer  than  four,  all  with  a  duration  of 
two  to  four  days.  I  -^-ill  shortly  enter  into  their  discussion;  but  first 
the  cases  themselves : 

Observatiox  V. — Rosine  R.,  five  years  old.  The  child  has  always 
been  weakly,  and  has  once  suffered  from  an  extensive  and  obstinate  ec- 
zema of  the  scalp,  repeatedly  from  bronchial  catarrh;  from  pneumonia; 
and  from  bronchopneumonia,  in  the  beginning  of  the  present  year.  She 
recovered  from  measles,  but  a  long-continuing  bronchial  catarrh  folloAved 
(treated  in  the  policlinic).  Only  in  the  summer  had  the  child  begun  to 
get  into  proper  condition. 

On  November  10,  1888,  she  was  put  to  bed  perfectly  well,  and  cheerful 
and  happy.  On  the  Uth  about  2  a.  m.  restlessness;  the  child  wanted  its 
father.  The  parents  noticed  that  its  skin  was  already  hot.  At  4  a.  m.  for 
the  first  time  vomiting,  which  was  repeated  frequently  during  the  course  of 
the  day. 

Complaints  of  pain  on  swallo-^ing,  and  pain  in  the  upper  portions  of  the 
chest.  Cough — "the  cough  was  not  natural,  the  child  giving  the  impres- 
sion that  it  covild  not  properly  open  the  mouth."  Thus  the  day  passed. 
The  anxious  parents,  who  were  well-to-do,  thought  that  the  little  girl  had 
again  caught  cold,  although  at  6  p.  m.  the  temperature  had  already  risen  to 
40.4°  C.  (104.7°  F.).  The  policHnic  was  then  consulted  on  the  morning 
of  November  12th;  previously  the  deaconess  had  seen  the  child,  as  often 
occurs  M-ith  us,  and  the  temperatures  which  we  have,  previous  to  its  coming 
into  our  complete  charge,  had  been  taken  by  the  sister. 

Result  of  examination  about  11  o'clock: 

The  patient  is  by  no  means  in  a  good  condition.  Especially  striking  is 
the  cyanosis  of  the  face ;  the  skin  on  the  other  portions  of  the  body  is  very 
pale.     Respirations  36,  pulse  about  160. 

The  child  shows  a  high  degree  of  stupor,  is  apathetic,  and  hmp;  during 
the  examination,  which  was  made  outside  the  bed,  it  needed  to  be  sup- 
ported on  all  sides. 

The  eyes  are  half  open,  staring  into  space  vithout  expression.  _  The 
face  and  neck  are  somewhat  bloated.  The  cervical  and  submaxillary^ 
glands  are  moderately,  and  in  the  inguinal  regions  not  at  all,  s\yollen. 

Nasal  catarrh  with  seropurulent  discharge;  slight  conjunctivitis. 

In  response  to  a  loud  command  the  child  opens  its  mouth;  the  tongue 
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is  covered  ^vith  a  thick,  grayish-yellow  coA'ering;  the  papillae  are  not  visi- 
ble. The  pharynx  is  everywhere  markedly  swollen  and  red;  the  tonsils 
meet  nearly  in  the  middle  of  the  isthmus  f  aucium ;  behind  them  appears 
the  swollen  uvula,  pushed  somewhat  backward.  In  certain  areas  on  the 
tonsils,  separated  by  large  free  spaces,  a  thin  yellowsh  membrane. 

The  examination  of  the  thorax  showed  nothing  noteworthy  beyond  the 
apparently  slight  bronchial  catarrh.  Only  on  the  left,  a  finger's-breadth 
beneath  the  nipple,  a  faint  murmur,  which  it  was  impossible  to  designate 
as  either  rale  or  friction  rub. 

Splenic  dulness:  6  to  10  cm.  (2^  to  4  in.). 

In  the  following  hours,  only  the  picture  of  a  serious  illness,  without  any 
predominant  features. 

About  11  A.  M.,  November  13th:  The  cyanosis  has  markedly  increased, 
hands  and  feet  are  blue  and  feet  cold.  The  eyes  show  the  same  fixed  stare. 
During  the  examination  the  child  is  more  restless  than  yesterday,  and 
offers  resistance. 

The  pulse  cannot  be  counted  accurately — about  200;  respirations  46. 

Upon  the  tonsils,  and  especially  on  the  right  side,  a  continuous,  dirty 

grayish-yellow  membrane  has  formed ;  otherwise  the  mouth  and  pharynx 

F.  present  the  same  appearance  as 
yesterday.  The  masses  of  mucus, 
collecting  in  the  posterior  part  of 
the  phar^-nx,  impede  now  and  again 
the  breathing. 

Upon  the  skin  an  eruption:  not 
very  thickly  placed  red  spots,  of  the 
size  of  a  pinhead  and  somew^hat 
larger,  that  are  slightly  raised  above 
the  red  and  slightly  swollen  skin. 
The  eruption  is,  on  the  whole,  poorly 
displayed;  the  papules  are  most 
numerous  in  the  lumbar  and  sacral 
regions,  and  here  also  the  skin  is 
most  markedly  reddened;  also  on 
the  extensor  surface  of  the  arms.  Papules  and  redness  are  present 
also  on  the  face,  except  the  region  around  the  mouth,  which  remains 
pale. 

The  child  discharges  liquid  stools  in  the  bed. 
Splenic  dulness:  6  to  11  cm.  (2-J  to  4f  in.). 

About  12.30  o'clock,  without  further  symptoms,  a  quiet  death — about 
two  and  one-half  clays  after  the  commencement  of  the  illness. 
The  progress  of  the  fever  is  shown  in  figure  65. 

Autopsy  (Prof.  Nauwerck)  extract:  Unusually  marked  death  spots, 
especially  on  the  anterior  surface;  very  pale,  edematous,  bloated  face, 
with  cyanotic  lips.  Spleen  double  the  normal  size.  The  cervical  lymph 
glands,  especially  about  the  angle  of  the  jaw,  the  bronchial  glands,  and 
those  in  the  ileocecal  region  are  swollen.  The  hanphatic  elements  in  the 
bowel,  on  the  contrary,  show  no  marked  swelling. 

Marked  inflammation  with  necrosis  of  the  pharyngeal  organs. 
Extensive  adhesions  of  the  pleuree  on  both  sides.     The  lungs  still  con- 
tain air,  but  right  and  left  is  an  inflammation  descending  even  into  the 
finer  bronchioles,   with  purulent  secretion.     The  inflammation  in  the 
larynx  and  trachea  is  far  milder. 
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Fig.  65. — 1  and  2,  Midday  and  evening  tempera- 
tures of  the  preceding  day. 
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The  changes  in  the  organs  have  reached  absolutely  no  degree  worthy  of 
mention,  and  need  not  be  further  discussed. 

Observation  VI. — Karl  H.,  four  years  of  age.  No  previous  illness, 
as  far  as  his  parents,  themselves  healthy,  know. 

The  present  illness  began  suddenly  on  the  morning  of  December  14, 
1888,  with  vomiting,  and,  during  the  course  of  the  day,  difficulty  in  swal- 
lowing. 

On  the  16th  instant  his  family  noted  that  his  skin  was  red.  When 
seen  by  me  in  the  evening,  he  showed  perfect  consciousness,  well-nourished 
condition,  face  puffed  up,  somewhat  cyanotic.  On  both  sides  of  his  neck 
a  decidedly  swollen  packet  of  glands.  Slight  nasal  catarrh,  the  child 
breathing  through  the  mouth.  The  pharvmgeal  mucous  membrane 
swollen  and  red;  upon  the  membrane  of  the  markedly  swollen  tonsils  a 
thin  false  membrane.  The  tongue  red  anteriorly,  otherwise  thickly 
coated.     On  the  body  a  full-blown  scarlatinal  exanthem. 

With  every  respiration  were  heard  loud  rales  in  the  upper  air-passages, 
and  on  auscultation  over  both  lungs,  large  moist  rales  were  audible. 

On  December  17th,  a.  m.  :  The  patient  is  stupid.  The  face  is  very 
bloated  and  cyanotic ;  decided  nasal  catarrh  with  a  free,  serous  discharge. 
Pharyngeal  examination  same  as  yesterday. 

Marked  dyspnea,  vdih.  rhonchi  in  the  larger  air-passages  increased  in 
intensity  over  yesterday.  The  bronchial  catarrh  has  extended,  and  on 
the  right  side  a  beginning  consolidation  is  perceptible.  Pulse  160,  respira- 
tion 44. 

During  the  examination  the  patient  is  weak  and  'prostrated.  A  tem- 
porary improvement  follows  a  cold  douche  in  the  warm  bath,  but  at  7  p.  m. 
death  follows,  with  symptoms  of  dyspnea,  after  about  three  days  of  illness. 

The  temperature  at  its  maximum  was  39.6°  C.  (103.2°  F.)  (noon, 
December  17th);  at  its  minimum,  38.3°  C.  (100.9°  F.),  four  hours  later, 
and  three  hours  before  death. 

From  the  autopsy  (Prof.  Nauwerck),  extract:  Wide-spread  death 
spots,  the  exanthem  distinctly  recognizable,  mingled  with  petechias. 
Decidedly  bloated,  pale  features  with  bleached,  livid  lips.  In  the  neck 
the  subcutaneous  tissue  is  distinctly  edematous. 

CerA'ical  lymph  glands  enlarged,  and  already  infiltrated  with  pus; 
bronchial  and  ileocecal  lymph  glands  only  swollen.  The  spleen  markedly 
enlarged. 

The  pharjmgeal  organs  much  inflamed ;  necrosis  of  the  mucous  mem- 
brane. The  tonsils  extensively  infiltrated  with  pus,  and  in  portions 
gangrenous. 

In  regard  to  the  respiratory  organs,  I  quote  from  the  protocol : 

"Mucous  membrane  of  the  larynx  and  trachea  grayish-red,  with 
occasional  ecchymoses,  and  richly  covered  ^ith  purulent  collections. 
The  arj^epiglottidean  folds  are  slightly  swollen.  From  the  left  bronchus 
comes  rich,  creamy  pus,  mixed  T\ith  a  few  air-bubbles. 

"  In  the  pleura,  especially  that  over  the  lower  lobe,  many  tiny  hemor- 
rhages. The  pleura  at  the  base  of  the  lower  lobe,  as  well  on  the  posterior 
and  lower  portions,  is  covered  with  a  fibrinous  exudate.  The  fibrin  is  in 
the  form  of  transparent  tubercles. 

"The  whole  left  lung  is  large,  the  bronchial  mucous  membrane  in- 
tensely red.  From  the  swollen  bronchioles  protrude  everywhere  plugs 
of  purulent  material. 

"  The  upper  lobes  still  contain  air,  are  edem.atous  and  pale  brownish- 
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red  in  color.  Only  the  lingula  is  partly  empty  of  air,  atelectatic,  and 
bluish-red;  from  the  smallest  bronchioles  come  plugs  of  pus. 

"The  lower  lobe  likewise  contains  air,  more  markedly  edematous, 
somew^hat  more  congested,  various  lobules  posteriorly  are  atelectatic. 
In  the  lower  lobe,  posteriorly,  a  tubercular  caseous  focus,  encapsulated 
by  white  connective  tissue,  and  1.5  mm.  (0.06  in.)  in  diameter;  also  a 
small  pea-sized  lymph  gland  is  caseous. 

"  On  the  right  side :  purulent  contents  of  bronchus,  also  present  in 
quantity. 

"  In  the  pleura  a  considerable  number  of  hemorrhages,  especially  in 
the  lower  lobe.  At  the  base  of  the  latter  is  rather  firm,  but  detachable, 
moist  fibrin.     Bronchial  mucous  membrane  similar  to  the  left  side. 

"The  upper  lobe  presents  the  same  appearance  as  on  the  left 
side. 

"  The  middle  lobe  is  devoid  of  air,  dense,  though  relaxed  to  the  touch, 
dark  brownish-red  with  a  grayish  tinge. 

"  From  the  bronchi  come  profuse  plugs  of  pus,  and  the  fluid  from  the 
parenchyma  is  also  turbid. 

"  The  lower  lobe  contains  air,  is  edematous,  the  pus-plugs  are  at  this 
point  considerably  fewer  in  number." 

The  cardiac  muscle  of  the  left  ventricle  appears  to  show  a  cloudy 
change. 

The  alterations  in  the  other  organs  are  inconsiderable;  the  brain 
was  not  examined. 

In  Case  II  death  occurred  too  suddenly  for  the  extensive  bronchitis 
to  have  been  able  to  make  itself  evident,  and  in  Case  V  it  played  a  role 
secondary  to  the  intoxication,  though  always  asserting  itself  to  a  certain 
extent.  But  in  Case  VI,  I  do  not  hesitate  to  ascribe  to  the  bronchitis  a 
great,  and  perhaps  deciding,  influence  upon  the  termination. 

It  is  probable  that  the  scarlatina  poison  also  contributed  its  share, 
and  its  influence  upon  the  brain  must  not  be  underestimated.  But 
the  picture  that  was  made  e\ddent  by  the  autopsy  was  one  that  we 
see  in  an  extensive  capillary  bronchitis,  with  atelectasis  and  broncho- 
pneumonia. Just  so  in  the  two  other  cases,  which  I  will  not  quote  in 
detail  at  this  time. 

Such  a  severe  involvement  of  the  bronchi  in  the  beginning  of 
scarlatina  is  quite  rare;  at  least  one  may  say  there  are  few  reports 
on  the  subject. 

I  must  call  attention  to  the  fact  that  of  my  cases,  the  greatest 
number  fall  in  the  year  1888,  and  in  December.  There  is  no  record 
of  severe  epidemic  catarrhal  involvements  in  Lustnau,  but  here  they 
were  under  observation.  Yet  we  may  speak  of  it  as  a  peculiar  feature 
of  the  poison  that  only  temporarily  asserts  itself.  It  is  probably 
only  chance  that  will  account  for  the  finding  in  each  case  of  old 
tubercular  foci  in  the  bodies  of  the  four  children. 

Another  report  comes  from  Tiibingen,  of  a  six-year-old  girl,  July, 
1889,  in  whom  old  tubercular  foci  were  not  present. 
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I  add  still  another  case,  with  a  sudden  fatal  ending,  in  which 
severe  gangrene  made  itself  e\ddent  at  an  early  date. 

Observation  VII. — John  George  K.,  eight  years  of  age.  No  previous 
serious  illness;  merely  a  tendency  to  throat  inflammation,  lasting  only 
for  a  short  time.  The  mother  has  noticed  for  fourteen  days  that  the 
child  has  "  looked  badly"  and  has  been  altogether  less  active  and  buoyant 
than  usual.  When  she  took  him  with  her  into  the  country,  he  went  to 
sleep,  and  expressed  a  wish  to  go  to  bed  earlier  than  usual.  Attendance 
upon  school  was,  however,  not  interrupted. 

On  June  10,  1878,  in  the  forenoon  he  took  no  breakfast.  Slept 
considerably  during  the  entire  day.  Toward  evening  he  became  hot,  and 
very  thirsty,  and  simultaneously  had  vomiting  and  diarrhea.  At  night  he 
was  delirious,  lost  consciousness,  and  failed  to  recognize  his  relatives.  If 
addressed,  he  turned  his  head  around,  but  could  not  be  induced  to  speak. 

On  June  11th,  a.  m.  :  Complete  unconsciousness.  The  physician  was 
able  to  see  him  only  in  the  evening,  because  during  the  day  the  house 
was  closed.     From  afternoon  on,  the  deaconess  was  vdth  the  patient. 

Condition  in  the  evening :  Wide-spread  scarlatinal  eruption.  Tongue 
lightly  coated,  dark  red  on  the  edges,  the  papillae  only  slightly  swollen. 
The  tonsils  markedly  enlarged  and  covered  with  mucus;  no  membrane. 
The  cer\dcal  lymph  glands  decidedly,  and  those  of  the  inguinal  region 
considerably,  enlarged.     Lungs  and  heart  show  no  specific  changes.   . 

Mind  stupid:  the  patient  offers  the  hand  still,  when  told,  but  will 
not  respond  to  a  remark.     Pulse  156. 

June  12th:  Cold  baths  were  given  during  the  night,  following  which 
the  mind  became  clearer,  though  only  temporarily,  and  toward  evening 
it  was  again  considerably  clouded. 

"The  examination  of  the  pharynx  is  difficult,  because  the  patient 
presses  his  teeth  together,  and  even  by  active  pressure  upon  the  soft 
palate  inadequate  gagging  is  secured.  Still,  one  may  see  purulent 
collections  flo^^ing  down  from  the  left  tonsil;  from  the  right,  not  much 
can  be  seen." 

The  eruption  is  in  full  bloom.     Pulse  144. 

June  13th:  About  the  same  condition.  There  appears  on  the  left 
tonsil  a  membranous  coating,  and  on  spraying  the  pharynx,  fragments 
of  membrane  come  away.  On  both  cornese  there  are  smah,  pinhead,  white 
points.     Pulse  144. 

June  14th:  In  the  morning  severe  prostration;  otherwise  an  un- 
changed condition.  The  pulse  small,  and  140;  the  temperature  low. 
Slight  twitchings  precede  death  at  1.30  p.  m. 

The  progress  of  the  fever  is  seen  in  figure  66. 

Autopsy  (Prof.  v.  Schiipple),  extract:  The  child  is  poorly  nourished. 
The  skin  almost  everywhere,  with  the  exception  of  the  feet  and  anteriorly 
on  the  thighs,  is  of  &  dark  bluish-red  to  a  rose-red  color,  of  a  diffuse  and 
rather  uniform  appearance,  fading  only  shghtly  on  pressure.  Numberless 
tinv,  for  the  most  part  faded-out  ecchymoses  in  the  skin,  both  in  thepale 
and  in  the  bluish-red  areas.  Nowhere  edema.  Subcutaneous  tissue 
rather  rich  in  fat.  Muscular  development  corresponding  to  the  age. 
Eyes  fixed  in  a  stare. 

Cellular  tissue  in  the  neck  is  markedly  infiltrated ;  the  lymph  glands 
are  here  decidedly  enlarged.  The  retropharyngeal  celhilar  tissue  is  infil- 
trated in  a  peculiar  manner  by  seropurulent  exudate. 
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The  lymph  glands  are  larger  than  beans,  and  are  in  places  infiltrated 
by  firm  connective  tissue,  their  cut  surface  being  spotted  dark  red  and 
whitish.  The  paler  portions  are  already  in  a  condition  of  necrosis,  and  one 
can  press  from  them  a  grayish-yellow  pulpy  material. 

The  posterior  mouth  and  pharyngeal  cavities  contain  foul,  grayish- 
green  mucoid  masses. 

The  mucous  membrane  itself,  as  well  as  the  epiglottis,  and  the  entrance 
to  the  larynx  are  discolored  a  dirty  gray  to  a  grass-green  color. 

Both  tonsils  are  involved  in  a  superficial  gangrenous  process,  most 
marked  on  the  right  side.  Its  deeper  portions  show  a  soft,  dark  red, 
almost  pulpy  mass,  which  is  gradually  becoming  gangrenous. 

Behind  the  arcus  glosso-palatinus  on  the  right  side  the  pharyngeal 
mucous  membrane  superficially  is  necrotic. 

The  mucous  membrane  of  the  larynx  is  like\^^se  discolored  and  dis- 
tinctly swollen. 
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Fig.  66. 


The  lungs  are  not  collapsed.  The  pleural  cavities  are  free  from  fluid ; 
the  pleurge  normal. 

The  left  lung  everywhere  contains  air,  posteriorly  and  anteriorly  con- 
taining the  same  quantity  of  blood,  and,  on  the  whole,  rather  anemic.  In 
the  lower  lobe  a  postmortem  coloring  of  otherwise  normal  tissue  is  evident 
in  the  pleura. 

The  bronchial  mucous  membrane  presents  the  same  grayish  discolored 
appearance  as  that  of  the  larynx  and  trachea.  ' 

The  right  lung  corresponds  in  all  particulars  to  the  left.  The  bron- 
chial glands  are  not  enlarged  and  are  very  much  congested. 

The  spleen  corresponds  to  that  of  a  grown  man,  and  is  about  double  its 
normal  size. 

The  mesenteric  glands  are  generally  swollen  to  twice  their  size,  as 
are  the  follicles  in  the  membrane  of  the  small  intestine,  and  the  Peyer's 
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patches.  The  mucous  membrane  of  the  large  bowel  and  its  follicles  are, 
on  the  contrary,  normal. 

The  liver,  normal  in  size,  pale,  and  anemic.  On  section  it  shows  a 
distinctly  acinous  arrangement.  The  boundaries  of  the  lobules  are 
markedly  broad  and  white,  as  if  infiltrated  by  lymph,  and  a  number  of 
white  nodules  with  the  appearance  of  small  lymphomata  are  scattered 
throughout  the  hepatic  tissue. 

The  gall-bladder  full  of  thin,  fluid,  pale-colored  bile. 

The  kidneys  show  cloudy  swelling. 

The  heart  is  somewhat  dilated,  its  muscle  pale  brown. 

The  brain  anemic;  slight  opacity  of  the  meninges;  marked  edema. 
Cortex  distinctly  sw^ollen. 

This  is  evidently  not  a  simple  case  of  scarlatina,  another  infection 
ha"\dng  very  early  appeared  as  a  complicating  condition,  probably 
due  to  pus-proclucing  organisms,  perhaps  to  decomposition  bacteria. 
Let  us  consider  the  case  entirely  from  the  standpoint  of  the  findings : 
Suppuration  and  gangrene  in  the  involved  organs  characterize  it, 
and  the  beha\dor  of  the  temperature  also  presents  a  picture  fully  in 
accord  with  the  condition  seen  in  severe  septic  processes.  Com- 
parison with  figures  63,  64,  and  65  brings  into  prominence  the  fact 
that  such  a  rise  and  fall  of  temperature  as  took  place  on  June  13th 
and  14th — the  third  and  fourth  days  of  the  disease — do  not  occur 
in  simple  scarlatina. 

Septic  infection  plays  so  frequent  and  so  positive  a  role  in  the 
course  of  scarlatina  that  it  appears  to  me  warranted  to  give  it  mention 
in  this  place. 

I  wish  still  to  consider  the  hemorrhagic  form  of  scarlatina,  which 
is,  to  say  the  least,  very  uncommon  in  Germany.  Fiirbringer  *  saw 
it  among  many  hundreds  of  cases  of  scarlatina  only  a  few  times. 
In  the  malignant  epidemics  of  England  it  is  said  by  Bohn  to  occur 
more  frequently.  Taking  it  as  a  whole,  the  picture  is  one  of  a  severe 
intoxication,  with  hemorrhagic  symptoms  added.  These  are  usually 
mere  hemorrhages  into  the  skin  and  into  the  subcutarieous  connective 
tissue,  into  the  serous  membranes,  and  the  mucous  membranes,  ap- 
pearing in  large  numbers,  and  covering  much  surface.  A  small  num- 
ber of  these  extravasations  could  be  found  even  in  my  own  cases. 

Bohn  t  denies  positively  that  large  hemorrhages  occur  upon  the 
free  surfaces.  Fiirbringer  is  of  the  opinion  that  they  exceptionally 
occur;  while  Thomas  J  calls  them  frequent,  though  he  considers  a 
different  condition  under  the  term  "hemorrhagic  scarlatina." 

*Eulenburg's  "Real-Encyklopadie,"  2  Aufl.,  Bd.  xvii,  S.  467. 

tGerhardt's  "Handbuch,"  Bd.  ii,  S.  265. 

Jv.  Ziemssen's  "Handbuch,"  Bd.  ii,  S.  297,  298. 
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Thomas  gives  the  most  detailed  description: 

"As  a  rule,  the  condition  of  the  patient  is  from  the  beginning 
serious,  and  characterized  by  intense  fever  and  brain  symptoms. 
The  exanthem  is  for  the  most  part  only  imperfectly  developed;  on 
the  other  hand,  there  appear,  to  a  certain  extent  continuously  for 
several  days,  partly  at  intervals,  either  everywhere  on  the  body  or 
only  in  certain  portions,  millet-grain  to  hemp-seed  in  size,  distinctly 
circumscribed,  carmine-red  or  dark  purple  spots,  or  finally  even 
great  suggillations.  The  skin,  which  in  the  beginning  is  red  and 
erythematous,  becomes  later  relaxed  and  shriveled,  and  the  face 
bloated.  The  angina,  as  in  all  severe  cases,  as  a  rule,  is  very  decided, 
often  diphtheritic  or  gangrenous;  the  involvement  of  the  lymph 
glands  and  tissues  of  the  neck  is  usually  considerable,  and  an  unfavor- 
able outcome,  due  especially  to  the  latter  condition  (gangrene)  and 
to  diphtheria,  is  quite  frequent. 

"Hemorrhages  from  the  cavities  of  the  body  and  from  the  mucous 
membranes  are  a  customary  phenomenon,  especially  where  the  latter, 
as  is  often  the  case,  are  essentially  involved,  and  perhaps  even  to  the 
extent  of  ulceration.  The  latter  applies  especially  to  the  nasal,  and 
intestinal  (large  intestine)  mucous  membranes,  and  can  cause  hemor- 
rhage of  the  severest  degree.  Moreover,  sometimes  there  occurs  a 
severe  hemorrhage  from  a  tooth  cavity,  or  from  slight  chance  wounds, 
and,  among  others,  those  from  leeching  and  cupping.  Often  hemor- 
rhages occur  from  the  urinary  passages,  so  that  the  urine  may  have 
even  a  black  color ;  their  origin  is  usually  the  kidney  substance,  more 
rarely  the  renal  pelvis,  or  the  lower  portions  of  the  urinary  tract.  In 
women,  genital  hemorrhage,  with  or  without  diphtheritic  involve- 
ment of  the  vagina,  is  a  frequent  phenomenon.  Also  the  internal 
organs,  the  brain,  heart,  liver,  spleen,  stomach,  and  lungs,  may  be  the 
seat  of  hemorrhage ;  likewise  the  subcutaneous  tissue,  especially  on  the 
neck;  and,  finally,  there  occurs  more  or  less  hemorrhagic  exudation 
into  the  pleura  and  pericardium."     Death  is  the  usual  outcome. 

We  see  from  this  description  that  Thomas  extends  the  meaning  of 
"hemorrhagic  scarlatina,"  and  includes  symptoms  that  may  be 
caused  by  far  different  infections  in  the  course  of  the  disease.  Whether 
this  is  justifiable,  I  am  inclined  to  doubt.  The  view  held  by  Bohn 
appears  to  me  a  more  proper  one:  "For  the  most  part  very  young 
children  in  the  first  and  second  year  of  life,  but  of  very  dissimilar  con- 
stitutions, become  suddenly  ill  with  a  precipitate  rise  of  fever,  vomit- 
ing, diarrhea,  drowsiness,  dyspnea,  and  convulsions,  and  within  ten 
to  twenty  hours  are  corpses,  the  skin  a  few  hours  previous  becoming 
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dotted  with  extravasations  of  blood  (Blutjleckig) .  Hemorrhages  do 
not  occur  from  the  orifices  of  the  body.     The  spleen  is  enlarged." 

Following  Jenner,  Bohn  sums  up  the  former's  description  of 
hemorrhagic  scarlatina,  as  seen  in  England,  in  the  following:  "After 
several  days  of  angina,  severe  fever,  with  or  without  delirium  and 
unconsciousness,  there  appears  a  scarlet-red  or  even  darker  eruption, 
mixed  with  numerous  petechise.  Death  follows  after  a  few  days, 
without  the  patient  again  regaining  consciousness,'  In  the  cadaver, 
one  may  see  numerous  petechise  in  the  serous  and  mucous  membranes, 
an  enlarged  spleen,  the  blood  very  thin,  the  organs  otherwise  normal." 
Adults  also  seem  there  to  be  subject  to  the  condition. 

In  such  cases  there  is  no  doubt  present  a  most  malignant  influence 
of  the  scarlatina  poison  only.  Furbringer  seems  to  consider  the 
probability,  in  cases  that  continue  for  a  somewhat  longer  period,  of  a 
complication  by  sepsis. 

Let  us  now  return,  by  way  of  contrast,  to  a  case  of  the  mildest 
nature. 

We  may  summarize  in  the  following  manner :  None  of  the  pheno- 
mena peculiar  to  scarlatina  need  be  lacking ;  all  can  occur  together  in 
the  same  case.  There  may,  on  the  other  hand,  only  a  portion  of  the 
symptom-complex  be  apparent.  It  is  certain,  however,  that  a  severe 
disturbance  is  not  troubling  the  patient,  whether  it  be  of  a  general 
nature,  involving  no  special  organ,  or  whether  one  that  attacks  a 
single  one.  Thus  a  suddenly  oncoming  and  marked  rise  of  temper- 
ature (40.0°  C— 104°  F.— and  even  higher)  may  occur,  but  it  dis- 
appears within  a  short  time.  The  inflammation  of  the  pharynx  with 
glandular  enlargement  may  also  be  present,  but  without  further 
developments,  and  hardly  becoming  troublesome,  even  when  it  en- 
dures for  a  somewhat  longer  period.  A  fully  developed  exanthem 
may  appear,  and  run  through  its  customary  course  of  a  week's 
length.  It  remains,  however,  only  an  eruption  upon  the  skin,  and 
goes  no  further. 

That  the  scarlatinal  toxin  is  alone  to  be  considered  in  connection 
with  these  mild  cases,  and  that  under  no  circumstances  do  other 
causal  influences  ever  become  coactive,  is  a  necessary  conclusion, 
proved  by  actual  experience. 

The  following  cases  will  render  this  clear : 

Observation  VIIL— Karoline  St.,  three  and  one-half  years  of  age. 
Except  measles,  no  previous  illness. 

On  November  10,  1889,  she  became  seriously  ill,  rather  suddenly; 
the  two  previous  days  she  was  also  not  perfectly  well.     The  child  soon 
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became  red,  then  pale,  and  several  times  felt  chilly.  The  mother  be- 
lieved she  had  taken  colQ.  On  the  10th,  however,  the  face  was  so  strik- 
ingly red,  and  remained  so,  that  a  physician  was  summoned. 

When  first  seen :  Over  the  body  a  wide-spread,  scarlatinal  exanthem, 
especially  distinct  upon  the  face,  the  breast,  and  the  extensor  surfaces 
of  the  lower  extremities.  The  tongue,  somewhat  coated,  showed  swollen 
papillae,  especially  toward  its  tip.  Both  tonsils  markedly  swollen,  with 
a  thin  mucous  coating.  SHght  nasal  catarrh.  The  cervical  lymph  glands 
sUghtly  swollen,  on  the  left  side  more  than  on  the  right;  the  inguinal 
glands  rather  decidedly  swollen. 

November  11th:  The  exanthem  appears  plainly  on  the  back. 

November  12th:  The  exanthem  everywhere  in  full  bloom,  the  in- 
guinal glands  less  markedly  swollen. 

November  13th  and  14th:  The  exanthem  is  gradually  fading,  the  an- 
gina and  glandular  enlargement  are  diminishing. 

Further  course  without  event.  Observation  of  case  continued  until 
December  10th. 

In  this  case  all  the  symptoms  befitting  scarlatina  were  present 
with  the  exception  of  the  rise  of  temperature,  which  not  only  was 
lacking,  but  in  its  place  appeared  for  the  most  part  low  falls  of  tem- 
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perature.  One  sees  this  distinctly  in  figure  67,  which  no  one  would 
consider  a  temperature  curve  of  scarlatina.  That  it  was  in  fact 
scarlatina  is  proved  further  by  the  illness  of  the  sister — also  a  light 
attack,  but  with  a  constantly  accompanying  fever.  The  case  may 
be  briefly  mentioned: 

Observation  IX. — Katherine  St.,  eight  years  of  age.  Had  measles 
at  the  same  time  as  her  sister,  otherwise  no  previous  illness. 

The  disease  began  suddenly  on  November  13,  1889,  in  the  afternoon. 
The  child  came  from  school  with  headache  and  difficulty  in  swallowing, 
and  vomited  several  times  during  the  night. 

Seen  on  November  14th :  Scarlatinal  eruption  in  its  very  incipiency  on 
the  chest  under  both  clavicles.  The  tongue  swollen  with  distinct.papillae. 
Severe  angina,  but  no  membrane.  Nasal  mucous  membrane  covered 
with  dried-up  secretion.  Cervical  lymph  glands  slightly,  and  in  the  in- 
guinal region  decidedly,  enlarged.  On  the  15th  and  16th  the  exanthem 
spread  over  the  entire  body,  but  only  reached  an  imperfect  development, 
and  on  the  18th  began  to  fade. 

Course  uneventful.  Case  observed  until  December  14th.  The  tem- 
perature was  highest  in  the  afternoon  of  November  16th,  with  40.1°  C. 
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(104.1°  F.);  on  the  21st  was  38.5°  C.  (101.3° 
38°  C.  (100.4°  F.)  was  never  again  attained, 
least  eight  days'  duration. 
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F.),  and  from  this  time 
There  was  a  fever  of  at 


Still  another  evidence  that  scarlatina  can  run  its  course  without 
an  increase  in  the  temperature. 

Observation  X. — Louise  L.,  seven  years  old.  Became  ill  on  January 
12,  1879,  without  subjective  symptoms.  In  the  morning  her  mother 
noticed  that  the  child's  face  was  red.  In  the  house  of  her  grandmother 
was  at  that  time  a  case  of  scarlatina,  still  under  treatment.  Intercourse 
had  continued  with  the  house,  though  not  through  the  child  herself. 

Seen  and  examined  on  January  12th,  in  the  forenoon. 

In  the  case  of  Louise  the  exanthem  is  slight  in  the  face,  upon  the  entire 
anterior  surface  of  the  trunk,  and  most  evident  upon  the  right  upper  leg. 
The  tongue  is  red  anteriorly ;  its  papillae  are  only  slightly  swollen.  The 
tonsils  are  red  and  swollen,  free  from  membrane ;  there  is  a  slight  redness 
of  the  pharyngeal  mucous  membrane.  Edema  of  the  forehead  and  eyelids 
is  striking.  Cervical  glands  enlarged.  Urine  free  from  albumin.  First 
temperature  taken  at  midday— 37.8°  C.  (100.0°  F.). 
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January  13th :  The  exanthem  has  nearly  disappeared,  also  the  symp- 
toms in  the  pharynx  are  less  marked.  The  cervical  glands  still  somewhat 
swoUen. 

January  15th:  In  excellent  condition.  Exanthem  entirely  disap- 
peared. The  further  course  of  the  disease  uneventful;  no  severe  desqua- 
mation took  place.  The  child  could  hardly  be  kept  in  bed  until  January 
31st. 

The  temperature  at  no  time  reached  38.0°  C.  (100.4°  F.),  but 
showed  variations,  to  which  I  shall  refer  later.     (See  Fig.  68.) 

The  fact  that  in  both  cases  scarlatina  was  present  without  fever, 
or,  in  short,  that  it  actually  was  scarlatina,  may  not  well  be  doubted. 
For,  in  addition  to  the  exanthem,  there  were  the  other  pathognomonic 
phenomena,  even  though  onty  slightly  developed.  In  Case  VIII  the 
iUness  of  the  sister  following  after  four  days'  time  strengthens  the 
diagnosis ;  in  Case  X  at  least  the  possibility  of  an  infection  b}^  means 
of  the  other  members  of  the  family  is  assured.  Neither  occurred  as 
a  sporadic  case,  but  appeared  at  a  time  when  cases  of  the  disease 
were  frequent. 
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There  are  most  favorable  conditions  in  our  Policlinic  that  admit 
of  such  investigations,  these  being  by  no  means  the  only  ones  we  have 
made. 

Certain  authorities  doubt  the  occurrence  of  genuine  scarlatina  without 
fever,  or  at  least  believe  that  it  is  not  yet  placed  on  the  basis  of  certainty. 

Wunderlich*  expresses  himself  as  follows:  "Whether  among  these  ab- 
normally mild  cases  there  also  occur  those  in  which  the  temperature  shows 
absolutely  no  or  a  minimum  change,  I  cannot  say  from  my  own  experi- 
ence, because  I  have  never  been  able  in  very  light  cases  to  observe  the 
beginning  of  the  disease." 

The  cases  that  Thomasf  has  seen,  and  adduced  by  him,  have  also  had 
a  continuous  though  short  fever. 

Henoch  mentions  no  altogether  fever-free  cases.  Bohn  has  seen  none, 
and  also  Fiirbringer.  Leichtenstern,$  on  the  other  hand,  reports  such 
an  one. 

Up  to  this  point  we  have  contrasted  the  pictures  as  a  whole  that 
are  presented  by  scarlatina,  and  essentially  with  a  view  to  the  danger 
to  the  patient  himself.  The  intermediate  conditions,  the  transition 
from  the  mild  to  the  severe  forms  of  the  disease,  are  so  numerous 
that  it  will  be  almost  impossible  to  adduce  all  the  evidence.  It 
suffices  to  point  out  the  fact  that  now  this,  now  that  characteristic 
is  more  strongly  or  lightly  developed,  and  that  now  the  one,  now 
the  other  organ  makes  evident  its  involvement. 

On  the  other  hand,  one  must  consider  briefly  those  cases  that  have 
been  given  a  special  name  with  reference  to  the  absence  of  a  symptom 
usually  present  in  scarlatina.  To  this  class  belong  such  cases  as  fail 
to  show  a  fever,  and  besides  scarlatina  sine  febre,  we  speak  also  of 
scarlatina  sine  exanthemate,  and  a  scarlatina  sine  angina.  That  both 
the  latter  do  occur  is  taken  for  granted  by  the  majority  of  observers. 
In  regard  to  the  frequency  of  the  occurrence,  however,  opinions  are 
divided.  Fiirbringer  goes  by  far  the  furthest  in  classing  scarlatinal 
angina  without  an  eruption  (its  presence  being  assured  by  the  subse- 
quent appearance  of  nephritis)  among  the  great  rarities. 

[Scarlatinoid. — Neurath  §  describes  under  this  term  an  affection 
which  occurred  in  epidemic  form  in  Herzegovina,  and  which  was  an- 
alogous to  the  simplest  type  of  scarlet  fever.  The  disease  was  char- 
acterized clinically  by  an  intense  erythema,  fever  of  moderate  inten- 

*"Das  Verhaltniss  der  Eigenwarme  in  Krankheiten,"  Leipzig,  Otto  Wigand, 
1870,  2  Aufl.,  S.  330. 

t"Klinische  Studien  ueber  die  Nierenerkrankung  bei  Scharlach,"  Archiv  der 
Heilkunde,  11  Jahrgang,  S.  147. 

X  Deutsche  med.  W ochenschrift ,  1882,  S.  173. 

§  Wien.  med.  Wochenschr.,  1901,  No.  13. 
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sit}^,  a  mild  type  of  angina,  small  plaques  on  the  tonsils,  strawberry 
tongue,  etc. 

The  principal  difference  between  this  affection  and  the  common 
type  of  scarlatina  appears  to  lie  in  the  total  absence  of  all  complica- 
tions in  the  former.     (Compare  Fourth  Disease,  under  "R5theln.") 

New  Type  of  Scarlatina. — Robertson*  calls  attention  to  a  very 
mild  epidemic  at  Paisley  which  resembled  glandular  fever.  It  ap- 
peared to  have  spread  largely  through  the  use  of  swings  in  a  play- 
ground, the  bo3'S  catching  the  ropes  at  the  same  places  and  often 
wetting  their  fingers  with  saliva  before  doing  so.  (Compare  Fourth 
Disease,  under  "Rotheln.")] 

•    Thomas, t  on  the  other  hand,  says:   " Even  an  angina  that  occurs 
during  a  scarlatinal  epidemic  is  suspicious." 

Leichtenstern  holds  the  same  ground.  He  observed  frequently 
during  the  Cologne  epidemic  cases  of  "acute  morbus  Brightii,"  often 
with  general  edema  and  uremic  symptoms;  a  fatal  outcome  was  by 
no  means  rare.  The  patients,  just  as  regularly  as  the  attending 
physician,  stated  that  at  no  time  was  there  ever  a  redness  of  the  skin 
present.  In  some  cases  a  mild  angina  was  noted,  in  others  a  true 
diphtheritis  faucium,  but  without  exanthem,  as  the  precursor  of  the 
acute  nephritis.  The  cases  comprised,  in  the  main,  those  of  adult 
years,  and  repeatedly  persons  who  had  come  from  the  dwelHngs  of, 
or  from  nursing,  scarlatina  patients. 

In  concluding  his  observations,  Leichtenstern  expresses  the  belief 
that  "the  so-called  true  acute  morbus  Brightii  is  frequently  an  abortive 
form  of  a  different  infectious  disease,  whose  poison  in  its  excretion  by 
the  kidneys  causes  the  acute  nephritis." 

Among  these  infectious  diseases  scarlatina  would  take  first  place. 

Here,  as  in  all  forms  of  the  disease,  it  is  admittedly  of  theoretic 
moment  that  the  absolute  absence  of  an  essential  symptom  may 
occur.  But  in  practice  the  significance  is  a  much  slighter  one. 
Whether  the  thermometer  rises  aboA^e  normal  onh^  for  a  few  hours,  or 
whether  it  never  rises,  is  of  just  as  little  importance  as  the  appear- 
ance or  non-appearance  of  a  temporary  skin  eruption.  Henoch,  J  it 
seems  to  me  with  great  propriet}^,  remarks  that  the  physician  who 
is  called  early  in  such  cases  of  scarlatina  may  be  in  doubt  whether 
lie  has  in  fact  to  consider  a  case  of  genuine  scarlatina  or  only  a  passing 

*  Brit.  Med.  Jour.,  April  5,  1901. 
fv.  Ziemssen's  "Handbuch,"  loc.  cit.,  p.  269. 

t  "  Mittheilungen  iiber  das  Scharlachfieber,"  Charite-Annalen ,  III.  Jahrgang, 
,S.  553. 
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erythema.  How  often  it  occurs  that  only  on  account  of  the  increasing 
severity  of  the  angina  the  phj^sician  is  first  summoned  when  the 
eruption  has  disappeared!  Possibly  a  close  examination  of  the  skin 
will  now  show  a  slight  desquamation,  perhaps  it  only  appears  later: 
whether  it  can  entirely  fail  remains  for  discussion. 

All  of  the  foregoing  applies  especially  to  children  of  an  age  that 
predisposes  to  scarlatina. 

"On  the  other  hand,  one  should  remember  that  in  the  vicinity  of 
a  scarlatina  patient,  febrile  indisposition,  angina,  and  catarrh  of  the 
different  mucous  membranes,  vomiting,  even  diphtheria  of  the 
tonsils,  in  the  other  members  of  the  family  that  have  already  had 
the  disease  are  almost  daily  occurrences.  We  must  only  accept  a 
case  as  one  of  scarlatina  if,  during  an  epidemic,  especially  in  families 
where  either  early  or  late  a  distinct  scarlatinal  case  appears,  cases 
occur  in  which  nothing  more  is  lacking  from  the  fully  developed 
picture  than  the  confidently  awaited  exanthem."  Bohn  *  expresses 
himself  in  this  fashion,  and  will,  I  believe,  hardly  experience  a  con- 
tradiction. 

A  fully  developed  exanthem,  with  an  entire  absence  of  angina,  may 
also  occur,  but  is  very  rare.  It  has  been  stated  that  such  cases  are 
mild  in  their  course. 

We  must  also  consider  a  possible  reappearance  of  the  exanthem,. 
either  in  the  course  of  an  attack  that  is  still  in  progress,  or  directly 
following  an  apparently  completed  attack  of  scarlatina.  We  cannot 
on  principle  distinguish  between  the  forms  divided  by  Thomas 
into  relapse  ("recidiv")  and  pseudo-relapse  ("pseudo-recidiv"), 
since  in  neither  of  these  does  a  new  infection  occur  from  without,  as 
is  stated  by  Thomas  t  himself. 

But  that  the  scarlatinal  toxin  is  able,  by  flaring  up  afresh,  to 
relight  either  the  whole  disease,  even  in  its  convalescence,  or  a  portion 
only  of  its  symptom-complex,  appears  to  me  certain.  Korner  t  gives 
a  report  of  the  literature  up  to  1876.  Henoch  §  gives  still  further 
evidence  from  his  own  experience,  and  he  and  Korner  agree  in  stating 
that  scarlatinal  relapses  occur  perhaps  oftener  than  is  supposed. 
The  former  says:  ''I  beheve  that  with  closer  attention  relapses  of 
scarlatina  will  be  more  frequently  noted  than  has  heretofore  been 
the  case.  We  must  expect,  however,  not  a  full  and  perfect  picture 
of  the  disease.     Much  rather  may  only  single  symptoms,  perhaps 

*Loc.  cit.,  p.  265.  fin  v.  Ziemssen's  "Handbuch,"  loc.  cit.,  p.  198. 

%  "  Jahrbuch  fiir  Kinderheilkunde,"  Neiie  Folge,  Bd.  ix,  S.  362. 
§  Charite-Annalen,  Bd.  iii,  S.  540  u.  559. 
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fever  and  the  exanthem,  make  their  appearance  for  a  time,  so  that 
in  private  practice,  where  one  does  not  make  regular  use  of  his  ther- 
mometer, a  relapse  may  be  easily  overlooked.  A  fully  developed 
relapse  does  not  differ  in  any  essential  point  from  the  original  attack. 
It  may  be  more  mild  or  more  severe,  may  appear  early  or  late,  but 
usually  occurs  in  the  middle  of  the  third  week  from  the  beginning  of 
the  disease. 

The  conditions  found  in  enteric  fever  may  be  mentioned  as  analo- 
gous to  these  cases.  Henoch  is  of  the  opinion  "that  the  toxin, 
whose  character  is  not  now  imderstood,  is  not  completely  eliminated 
by  the  first  attack,  and  therefore  a  relapse  must  follow,  similar  to  a 
recrudescence  in  relapsing  fever,  in  which  the  reappearance  of  the 
spirilla  in  the  blood,  which  have  been  missed  during  the  interval,  has 
again  been  determined."  This  view  is  a  general  one,  and  I  see  no 
reason  to  question  it. 

But  there  is  another  question,  as  to  whether  the  scarlatinal  toxin 
of  itself  always  becomes  evident,  or  only  together  with  a  septic  infection. 
I  am  inclined  to  seriously  consider  the  possibility  that  the  latter  may  of 
itself  render  the  picture  similar  to  one  of  a  relapsing  case  of  scarlatina. 
This  question  comes  to  me  in  an  especially  forcible  manner  in  the 
consideration  of  the  conditions  called  by  Thomas  "  pseudo-relapse."  * 

He  describes  it  as  follows :  ''  Sometimes  a  new  and  general  eruption 
appears  in  unexpected  fashion,  following  an  attack  of  scarlatina 
whose  course  has  been  constantly  irregular,  and  ushered  in  sometimes 
by  a  typhoid  form  of  fever  without  marked  local  symptoms,  some- 
times by  severe  local  affections  of  a  most  various  nature.  This  may 
even  occur  after  an  uninterrupted  illness,  at  the  end  of  the  second  or 
during  the  third  week  of  the  disease." 

The  character  of  the  eruption  presents  in  many  respects  departures 
from  its  customary  form  that  Thomas  describes  in  detail.  He  sees 
in  these,  however,  only  '•  analogues  of  that  which  is  seen  in  cases  of  the 
ordinary  scarlatinal  eruption";  a  distinct  roseola,  and  a  marked 
involvement  of  the  face,  including  the  ^dcinity  of  the  mouth,  being 
mentioned  as  unique  exceptions.  The  constant  fever  has  no  special 
significance. 

"  An  acute  but  moderate  injection  of  the  mucous  membrane  of  the 
pharynx  and  mouth  is  never  lacking,  and  the  tongue  usually  takes 
on  an  appearance  similar  to  that  of  the  first  invasion  (redness,  swelling 
of  the  papillae) ;  there  is  also  a  moderate  swelling  of  the  cervical 
glands. 

*In  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  p.  295. 
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''Slight  conjunctivitis,  nasal  catarrh,  and  hoarseness  with  cough 
and  the  general  symptoms  of  a  mild  bronchial  catarrh  are  sometimes 
noted  even  before  the  appearance  of  the  second  eruption. 

"  The  mucous  membranes  of  the  digestive  tract  are  not  markedly 
affected;  the  liver  is  normal;  the  spleen  for  the  most  part  remains 
moderately  enlarged.  Various  nervous  symptoms  seem  to  be  observed 
only  as  results  of  a  high  temperature." 

So  much  for  Thomas.  When  we  read  this  description,  the  altered 
form  of  the  exanthem,  upon  which  I  lay  little  stress,  will  at  the  most 
attract  some  attention.  It  is  a  very  chfferent  thing,  however,  when 
one  scrutinizes  the  histories  of  the  cases  by  Thomas.*  There  are, 
in  all,  only  five  cases  which  are  observed  and  carefully  reported  by 
Thomas  himself. 

Korner  adds  a  few  doubtful  cases,  that  retire  before  criticism. 
Excepting  in  one  case  (Anna  Kind),  another  "complication  is  men- 
tioned, which  ive  must  in  all  prohability  refer  to  the  influence  of  pus- 
producing  organisms:  otitis,  abscess  formation,  and  gangrene  following 
suppuration  of  the  tissues.  Twice  death  occurred,  so  that  it  is  not 
quite  clear  how  Thomas  can  say  f :  ''In  general,  it  may  be  taken  for 
granted  that  the  course  of  scarlatina  ...  is  not  rendered 
decidedly  worse;   most  cases  recover." 

The  course  of  the  fever  is — and  here  I  agree  with  Thomas — not 
characteristic,  and  we  may  assume  that  it  does  not  exclude  sepsis, 
in  that  it  presents  the  marked  variations  that  ai6  often  seen  in  that 
condition.     Reports  of  the  autopsies  are  lacking. 

When  we  consider  the  question  in  its  entirety,  the  term  "pseudo- 
relapse"  appears  to  be  a  happy  one,  but  in  another  sense  than  that 
in  which  Thomas  has  used  the  word.  The  matter  requires,  at  any 
rate,  a  further  light,  like  so  many  others  in  the  study  of  scarlatina. 

It  will  be  of  advantage  to  discuss  at  this  time  the  manner  in  which 
the  so-called  comphcations  and  sequels  of  scarlatina  exert  their 
influence.  These  are  disorders  that  prove  of  serious  moment  not  only 
in  the  indi\ddual  case,  but  even  for  entire  epidemics,  practically 
shaping  the  complexion  of  the  disease  and  its  prognosis.  They  are 
not  regular  attendants  upon  scarlatina,  hut  so  often  form  a  part  of  the 
picture  that  a  distinct  relation  to  it  is  unquestionable .  What  is  the 
nature  of  the  relation?     Here  there  arise  various  possibihties : 

* "  Beobachtungen  iiber  masernahnliche  Hautauschlage,"  Archiv  der  Heil- 
hunde,  1869,  Bd.  x,  S.  458. 

fv.  Ziemssen's  "Handbuch,"  loc.  cit.,  p.  297 
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1.  The  scarlatina  poison  is  able  of  itself,  apart  from  the  organs 
that  are  customarily  attacked  by  it  (i.  e.,  in  the  majority  of  cases), 
to  assert  itself  elsewhere  in  the  body  under  certain  conditions  neither 
understood  nor  recognized  by  us.  It  can  extend  its  special— specific 
— influence  to  parts  that  are  rarely,  or  not  to  any  marked  degree, 
involved  in  the  process. 

2.  The  toxin  can  create  conditions  in  tissues  attacked  by  it  that 
dispose  them  to  offer  a  ready  entrance  into  the  body  to  other  causes  of 
disease. 

3.  The  toxin  can  so  diminish  the  resistance  of  the  organism  which 
it  attacks — its  vitality — that  it  is  no  longer  able  to  withstand  success- 
fully harmful  influences  of  any  sort,  whether  they  be  pathogenic 
bacteria  from  within  or  without,  or  whether  they  be  conditions  of 
weakness  independent  of  the  latter,  or  dependent  upon  them;  e.  g., 
the  impaired  fimctional  activity  of  any  organ. 

In  a  general  way,  I  think  such  a  di^dsion  should  be  satisfactory 
and  exhaustive.  Yet,  even  though  it  does  satisfy  the  orderly  require- 
ments of  the  understanding,  as  a  matter  of  fact  it  is  only  to  a  moderate 
degree  practicable.  The  reason  lies  in  our  lack  of  knowledge  of  the 
cause  of  the  cUsease ;  and  also  in  the  fact  that  the  latter  appears  now 
as  a  pitiless  destroyer,  again  as  an  altogether  benign  influence;  the 
frohcsome  kitten,  and  the  himgry  tiger. 

If  we  venture  the  attempt  to  consider  an  actual  case  in  this 
light,  we  dare  not  let  am'thing  pass  without  attention.  The  causes 
of  the  septic  condition  come  especially  into  consideration  in  regard 
to  our  decision  as  to  what  is  to  be  ascribed  to  the  scarlatina  poison 
as  such,  and  what  to  the  bacteria  that  have  made  their  way  into 
the  body  by  means  of  the  waj^  opened  by  the  toxin.  Moreover,  the 
conditions  caused  in  disease  by  sepsis  as  well  as  by  the  scarlatinal 
toxin,  whether  general  or  specific,  are  exceedingly  difficult,  if  at  all 
possible,  to  separate  from  one  another. 

The  attempt  has  recenth'  been  made  to  cut  the  Gordian  knot  by 
characterizing  scarlatina  itself  as  a  streptococcus  infection.^ 

Apart  from  the  important,  and  it  seems  to  me  unavoidable, 
clinical  considerations  that  stand  in  the  way  of  this  ^dew,  represented 
especially  by  Babes,t  there  has  been  carried  out  in  Baumgarten's 

*  "  Eine  Zusammenstellung  der  einsclilagenden  Arbeiten  findet  sich  bei  Konrad 
Brunneer,"  "Ueber  Wundscharlach,"  Berlin,  klin.  Wochenschrift,  1895,  Xo.  22. 

t  "Bacteriologische  Untersuschungen  ueber  septische  Processe  des  Kindesal- 
ters,"  Leipzig,  Veit,  1889,  S.  23  ff. 
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institute  an  investigation  *  that  exposes  its  inaccuracj'  from  the  stand- 
point of  bacteriology  itself. 

The  case  in  question  was  that  pre^-ioush^  mentioned  (Observation 
IV)  of,  at  most,  a  thirtj'-four  hours'  duration.  In  this  rapid  course 
it  was  possible  for  one  to  obtain  a  clear  picture  of  a  pure  infection 
by  scarlatina.  "We  find  that  in  no  other  organs  than  the  tonsils  were 
streptococci  found.  "In  the  light  of  the  investigations  of  Kurth, 
showing  that  the  Streptococcus  pyogenes  can  be  obtained  from  the 
tonsils  also  by  means  of  a  culture  in  non-scarlatinal  angina,  tliis,  our 
single  positive  exddence,  loses  all  its  significance,  and  may  not  be 
quoted  in  favor  of  a  closer  relation  of  the  Streptococcus  pyogenes 
to  scarlatinal  processes." 

The  conclusion  is  a  simple  one:  //  scarlatina  develops  fully  in  the 
absence  of  streptococci,  then  streptococci  cannot  be  the  cause  of  the  scar- 
latina. 

By  means  of  the  important  investigation  of  Bohm  we  may  ascribe 
to  the  scarlatinal  toxin  whatever  was  found  in  the  way  of  pathologic 
change  in  the  autopsy  reported  by  liim :  the  involvement  of  the  skin, 
the  buccal  mucous  membrane,  and  portions  of  the  lymphatic  system 
— the  spleen,  glands,  follicles  of  the  intestines,  and  the  tonsils.  The 
brain  symptoms  would  be  without  propriet}^  considered  in  the  same 
connection. 

It  is  certain  that  in  the  later  stages  of  the  disease  all  these  are  or 
may  be  involved  by  pus-proclucing  organisms,  the  skin  not  excepted. 
One  must  in  such  cases,  if  we  wish  an  accurate  description,  speak  of  a 
real  complication,  since  there  is,  besides  the  scarlatinal  toxin,  another 
cause  of  disease  present. 

It  seems  also  probable  to  me  from  the  studies  already  reported 
(vid.  Cases  II,  Y,  and  VI)  that  the  mucous  membrane  of  the  air-pas- 
sages is  exposed  to  the  scarlatinal  poison ;  this  is,  however,  not  proved. 
The  nasal  mucous  membrane  may  first  be  attacked  by  the  scarlatinal 
toxin,  and  then  other  pathologic  organisms,  and  pus-producing  or- 
ganisms settle  upon  it,  and  later  sometimes  even  the  exciting  causes 
of  decomposition.  From,  here  then,  the  neighboring  cavities  may  be 
involved  in  the  disease,  and  not  directly  owing  to  the  scarlatinal 
toxin. 

Nephritis  is  in  all  probability  a  result  of  the  influence  of  the 
scarlatinal  poison  upon  the  kidneys,  but,  in  addition,  pus  organisms 

*  Johannes  Bohm,  "  Beitrag  zur  Frage  naoh  der  Beziehung  des  Streptococcus 
pyogenes  zur  Aetiologie  des  Scharlach,"  Tiibinger  Dissertation  praes.  v.  Baumgar- 
ten  aus  dem  Jahre  1892. 
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may  frequently  come  into  consideration,  and  in  a  minority  of  cases 
the  pus  organisms  may  perhaps  alone  cause  the  nephritis. 

Bohni  and  Baumgarten  express  themselves  as  follows  in  the  matter: 
"We  do  not  Ansh  to  deny  that  the  verj^  frequent  scarlatinal  nephritis 
belongs  to  the  inflammatory  processes  caused  by  secondary  streptococcus 
infection;  proved,  however,  it  is  not,  and  not  even  by  the  findings  of 
Babes. 

"This  much  only  stands  proved,  that  in  advanced  cases  of  scarlatina 
streptococcus  elements  ver}'  frequently,  one  might  say  constantly,  are 
present  in  the  more  or  less  diseased  kidneys  of  scarlatinal  patients.  That 
these  elements  cause  the  condition  termed  scarlatinal  nephritis  does  not 
necessarily  follow." 

It  is  mentioned  separately  and  ^'ith  special  emphasis  that  the  only  case 
of  Babes  "which  leaves  no  doubt  that  streptococci  took  part  in  the  causa- 
tion of  the  renal  changes  should  not  he  looked  upon  as  a  genuine  scarlatinal 
nephritis,  rather  as  a  comphcating  inetastatic  nephritis.^' 

To  form  a  general  estimate  of  the  origin  of  that  which  is  called 
scarlatinal  rheumatism  will  hardly  be  practicable.  It  is  possible  that 
there  may  be  a  primary  intoxication  by  the  poison,  but  it  is  also 
possible  that  the  pus  organisms  play  a  part.  This  cannot  be  disputed 
on  the  ground  of  the  temporary'  character  of  the  symptoms ;  for  the 
involvement  of  the  joints,  and  of  the  bones,  differs  in  no  way  in 
cryptogenic  sepsis  from  that  of  scarlatinal  rheumatism. 

In  regard  to  the  cardiac  clisturhance,  I  would  advance  the  same 
principle,  except  that  one  may  in  this  case  hold  the  scarlatina  toxin 
— at  least  in  the  beginning — alone  responsible. 

A\Tierever  pus  formation  occurs,  there  is  certainly  a  secondary 
in-wandering  by  pus  cocci;  the  scarlatinal  toxin  is  able  to  produce 
the  severest  forms  of  necrosis,  but  is  capable  of  no  pus  formation. 
It  is  probable  that  the  pharyngeal  mucous  membrane,  primarily 
affected  by  the  scarlatinal  toxin,  and  especially  the  tonsils,  serve  as 
a  usual  means  of  entrance,  at  least  in  a  great  number  of  cases. 

From  the  pharynx  the  decomposition  bacteria  force  their  way  into 
the  dead  tissue.  The  death  of  this  tissue  the  scarlatinal  poison  is 
able  to  accomphsh  alone,  either  indirectly,  or  directly  in  combination 
T^-ith  the  pus  organisms.  True  diphtheria  is  certainly  a  complication, 
and  it  is  probable  that  the  bacillus  finds,  at  least  at  times,  conditions 
favorable  to  its  lodgment  in  the  pre^^ously  affected  mucous  mem- 
branes. 

Croupous  pneumonia  is  always  a  true  complication;  it  remains  a 
question  whether  its  occurrence  may  be  otherwise  explained  than 
on  the  groimd  that  scarlatina  fm-nishes  an  exhausted  condition  of  the 
whole  bod5\ 


472  SCARLATINA. 

In  conclusion  it  should  also  be  mentioned  that  an  extension  of 
the  symptoms  of  tissue  disability  *  that  belong  to  scrofulosis  is  not 
seldom  found  as  a  consequence  of  scarlatina.  Thus  we  may  see  ex- 
isting affections  of  the  organs,  of  whatever  nature  they  may  be,  either 
during  or  after  scarlatina  assert  themselves  more  forcibly  than  before. 

Taking  ever3'thing  into  consideration,  there  will,  to  my  belief, 
be  obtained  a  better  comprehension  of  the  existing  conditions  if  we 
refrain  from  giving  general  descriptions  of  the  processes  that  may 
complicate  scarlatina.  I  consider  it  of  greater  advantage  to  consider 
separately  the  symptoms  appearing  in  combination  with  the  disease; 
always,  however,  with  reference  to  the  main  condition. 

In  the  same  manner  I  refrain  from  a  descriptive  summary  of  the 
anatomic  changes,  which  have  already  been  enumerated  in  full  in  the 
above  protocols  of  the  autopsies, 

*  Vid  Sequels 
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COURSE  OF  THE  DISEASE. 

As  we  have  already  discovered  *  in  discussing  the  foregoing 
considerations,  a  definite  period  for  the  incubation  cannot  be  assigned. 
It  varies  from  less  than  a  clay  to  weeks  in  length,  a  limit  of  about 
fourteen  days,  however,  being  considered  the  maximum. 

Dming  this  incubation  symptoms  of  a  pathologic  nature  are  so 
completely  lacking  in  such  a  majority  of  cases  that  one  may  look 
upon  their  absence  as  the  general  rule.  We  may  even  doubt  whether 
a  slight  preceding  indisposition  ought  really  to  be  ascribed  to  the 
scarlatinal  toxin. 

The  time  of  the  onset  of  the  disease,  however,  except  in  the 
lightest  cases,  is  marked  in  a  very  positive  manner. 

The  invasion  of  scarlatina  is  recognized  by  some  sudden  change  in 
the  condition  of  the  patient.  Most  frequently,  we  may  say,  vomiting 
appears  as  a  general  symptom,  angina  as  a  local  one ;  in  addition,  there 
is  fever,  which  may  be  introduced  by  a  severe  chill  or  by  repeated 
feelings  of  chilliness. 

[Experience  Coinciding. — My  experience  at  the  Willard  Parker 
Hospital  among  adults,  who  can  gi^^e  their  own  history  clearly,  is 
that  the  symptoms  in  the  invasion  of  scarlatina  appear  in  the  follow- 
ing order :  (1)  Sore  throat ;  every  adult  mentioned  this.  (2)  Headache, 
which  was  next  in  point  of  frequency.  (3)  Fever,  which  was  gener- 
ally^ described  as  a  feeling  of  heat  in  the  head  or  a  burning  heat  all 
over.  (4)  Vomiting;  adults  were  not  regularly  affected  with  this, 
it  being  much  more  common  in  children. 

My  experience  among  young  children  in  private  families  indicates 
that  vomiting  is  the  first  symptom  that  is  noticed  by  the  mother, 
and  this  is  usually  accompanied  by  fever.  A  child  of  a  friend,  for 
instance,  was  brought  into  the  reception  room  to  be  shown  to  guests. 
She  was  taken  up  by  the  mother,  and,  probably  as  the  result  of  the 
shght  excitement,  at  once  vomited.  I  took  her  temperature  immedi- 
ately, and  found  it  39.7°  C.  (103.5°  F.).  She  passed  through  a  typical 
scarlet  fever.  In  another  family  the  grandmother  was  in  bed  with 
scarlatinal  sore  throat,  without  skin  eruption;  a  sister  was  dying,  in 

*  Compare  page  403. 
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another  room,  of  scarlet  fever,  with  a  temperature  of  41.7°  C.  (107° 
F.) ;  and  a  servant  was  in  a  side  room,  in  the  first  day  of  skin  eruption. 
The  excitement  of  the  arrival  of  a  consulting  physician  caused  another 
child,  the  youngest  of  the  family,  to  rush  into  its  grandmother's  room. 
She  had  previously  been  well,  but  just  at  this  time  was  taken  with 
vomiting;  her  temperature,  taken  at  once,  was  found  to  be  39.7°  C. 
(103.5°  F.).  The  servant  mentioned  had  been  well  until  the  second 
morning  before.     On  rising,  she  had  vomited,  the  first  symptom. 

In  my  experience  these  cases  illustrate  fairly  well  the  onset  of 
scarlatina  as  I  usually  see  it.  The  symptoms,  then,  are  usually  as 
follows:  In  adults,  sore  throat,  headache,  fever,  vomiting,  or  slight 
■chill;  in  children,  vomiting  once  or  twice  without  apparent  cause, 
fever,  sore  throat,  malaise.] 

In  my  opinion,  one  does  well  to  place  the  sudden  transition  from 
health  to  indisposition  in  the  foreground,  since  it  is  unique.  Varia- 
tions from  a  simple  indisposition  to  symptoms  of  the  severest  brain 
disorders  may  occur. 

If  we  adhere  to  the  customary  division,  we  will  then  call  this  the 
stadium  invasionis,  characterized,  at  least  verj^  often,  'by  fever, 
inflammation  of  the  pharyngeal  mucous  membrane,  and  angina,  and 
sometimes  by  enlargement  of  the  glands. 

It  is  onl}'  of  short  duration,  and  in  the  course  of  the  same,  or  of 
the  next  day  at  the  latest,  appears  the  stadium  exanthematicum,  with 
the  development  of  an  eruption.  This  period — subdivisions  (stadium 
^ruptionis,  florescentice)  are  of  no  importance — embraces  the  culmina- 
tion of  all  the  symptoms  characteristic  of  scarlatina;  fever,  with 
general  symptoms,  involvement  of  the  pharyngeal  organs,  the  glands, 
and  the  skin;  duration  about  four  to  six  days. 

Then  follows,  with  a  gradual  subsidence  of  all  symptoms,  the 
stadium  desquamationis — as  the  name  shows,  called  after  the  dis- 
appearance of  the  exanthem,  and  the  condition  of  the  skin  sub- 
sequent to  it.  The  duration  is  several  weeks,  and  is  not  accurately 
determinable. 

Relapses  may  occur  from  the  very  beginning  until  late  in  con- 
valescence. The  statistics  of  their  frequency  will  be  discussed  with 
the  consideration  of  the  involvement  of  the  organs. 

FEVER. 
Wunderlich  *  claims  that  scarlatina  has  a  less  characteristic  type 
of  temperature  curve  than  many  other  diseases,  and  especially  than 
*  "  Eigenwarme  in  Krankheiten  ",  u.  s.  w.,  S.  330. 
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smallpox  and  measles.  In  this  he  is  fully  justified.  Not  only  the 
various  secondary  processes,  but  the  great  variation  in  the  virulence 
of  the  infecting  substance,  call  forth  all  sorts  of  irregularities  that  can 
with  difficulty  be  made  allowance  for.  So  that  we  meet  with  difficult}^ 
if  we  attempt  to  say  what  the  real  temperature  curve  of  scarlatina  is. 

Wunderlich  describes  as  the  average  type  the  following:  The 
temperature  rises  from  the  commencement  of  the  invasion  very 
rapidl}^,  and  reaches,  after  a  few  hours,  40°  C.  (105.8°  F.)  to  41°  C. 
(104.0°  F.).  With  slight  morning  remissions  there  follows  a  still 
further  rise  from  the  appearance  of  the  exanthem  until  the  time  of 
its  complete  extension  over  the  body. 

When  the  eruption  is  at  its  height,  the  fall  of  the  temperature 
Legins,  and  in  such  a  manner  that,  though  the  curve  covering  the 
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Fig.  69. — I,  Invasion ;  II,  development  and  extension  of  the  exanthem  ;  III,  retirement  of  the  eruption. 

normal  progress  of  the  twenty-four  hours  retains  its  form,  yet  a 
gradual  lowering  of  the  general  curve,  that  had  been  driven  to  a  high 
point  by  the  disease,  is  accomplished.  We  may  then  see  directly 
following  for  several  days  a  subnormal  temperature,  though  not 
below  36°  C.  (96.8°  F.). 

Figure  69  gives  a  picture  of  the  method  of  procedure  adhered  to  in 
greater  or  less  degree  in  all  cases.  It  is  unquestionably  dependent 
in  a  measure  upon  the  development  and  behavior  of  the  eruption. 
Since  the  latter  is,  however,  only  one  feature  of  the  infection,  one 
should  not  expect  that  it  can  satisfy  all  the  requirements  imposed  by 
a  strictly  characteristic  description  that  would  embrace  all  the 
phenomena  of  the  disease. 
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Moreover,  the  temperature  curve  in  scarlatina  of  itself  by  no 
means  assures  a  sure  insight  into  the  pathologic  condition  that  is 
present  in  the  body.  The  action  of  the  toxin  does  not  always  reflect, 
itself  in  the  fever. 

Leichtenstern*  reports  a  case  in  which,  in  spite  of  an  unusually 
severe  development  of  the  exanthem  over  the  whole  body,  and  in  spite  of 
the  almost  afebrile  course  of  the  disease,  an  extraordinary  degree  of 
delirium  was  present.  This  undoubtedly  was  a  case  of  toxemia  excited, 
by  the  direct  cause  of  the  disease. 

Cases  with  an  abundant  exanthem  and  moderate  fever  are  rare- 
(Wunderlich) ;  but  they  sometimes  occur,  and  afford  a  proof  for  the 
fact  that  the  eruption  is  not  always  sufficient  to  account  for  the 
severity  of  the  infection. 

My  own  ten-year-old  daughter  had  suddenly,  on  the  afternoon  of 
June  4,  1894,  an  angina.  Earh'  on  the  morning  of  the  5th  the  exanthem 
had  already  fully  developed,  and  extended  itself  in  the  course  of  the  day 
over  the  whole  body.  It  was  very  marked,  unusually  so,  as  was  also^ 
the  desquamation  that  followed.  The  maximum  temperature  was  38.4°' 
C.  (101.1°  F.)  on  the  evening  of  the  4th,  and  on  the  evening  of  the  5th 
was  38.0°  C.  (100.  4°  F.).  During  the  period  from  then  until  July  3d,  there 
was  at  no  time  a  rise  of  temperature,  and  instead,  from  June  8th  on, 
the  thermometer  registered  constantly  under  37.0°  C.  (98.6°  F.)  (rec- 
tum) . 

It  is  not  practicable  to  discuss  all  the  variations  in  the  fever  curve- 
of  scarlatina,  and  only  the  most  essential  can  be  considered. 

With  the  greatest  regularity  there  occurs  a  sudden  rise  of  tem- 
perature as  an  accompaniment  of  the  invasion.  Even  to  this  rule 
there  are  exceptions,  however,  and  cases  occur  not  only  with  slight^ 
but  with  an  entire  absence  of  fever. 

Emma  H.,  five  years  of  age;  admitted  to  treatment  on  February  20, 
1877;  on  ]\Iarch  2d  became  unwell,  with  fluor  albus.  Evening  temper- 
ature, 38.9°  C.  (102.0°  F.).  Over  the  entire  body  a  diffuse  redness,  which 
at  noon  was  \asible  on  the  neck  and  chest.  Tonsils  and  uvula  red 
and  swollen.  March  3d,  morning,  39.7°  C.  (103.4°  F.) ;  evening,  40.0°  C. 
(104.0°  F.).  March  4th,  morning,  40.0°  C.  (104.0°  F.);  evening,  40.0° 
C.  (104.0°  F.),  etc. 

The  foregoing  is  an  observation  of  Henoch's,!  and  Leichtenstern 
has  also  seen  such  cases. 

The  height  of  the  fever  shows  much  more  frequent  variations 
from  the  usual  type,  and  this  is  hardly  surprising.  We  are  concerned 
wdth  one  of  the  processes  caused  by  the  scarlatinal  toxin,  which  may 
find  expression  in  more  than  one  way:  through  the  absolute  height 

*  Loc.  cit.,  p.  173.  t  Charite-Annalen,  iii,  S.  512. 
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of  the  temperature,  as  well  as  by  the  variations  in  the  daily  tempera- 
ture curve.  Both  features  exhibit  themselves  in  the  patient.  Cases 
in  which  the  temperature  hardly  reaches  40.0°  C.  (104.0°  F.)  are  so 
common  that  they  require  no  evidence  to  support  their  claim  for  ex- 
istence. Likewise,  those  that  show  remissions  of  1.5°  C.  (34.7°  F.) 
And  more  from  a  high  fever  (up  to  40.5°  C. — 104.9°  F. — and  above). 
On  the  other  hand,  it  is  noteworthy  that  by  no  means  seldom  the 
remission  may  be  slight,  in  spite  of  a  comparatively  lower  temperature. 
As  an  example  of  this : 

Observation  X. — Johanna  Fr.,  six  years  old.  Pre^doiis  illnesses — 
rachitis,  pertussis,  measles. 

On  June  16,  1878,  the  child  and  her  mother  went  to  a  cemetery  quite 
^  distance  from  their  house;  there  she  became  chilly,  so  that  she  was 
brought  home.  On  the  17th  she  was  somewhat  better,  but  about  11 
A.  M.  chilliness  again  appeared,  and  in  the  evening  she  felt  very  hot.  On 
June  18th,  in  the  forenoon,  an  eruption  appeared  on  the  entire  body,  and 
the  child  was  placed  in  the  care  of  the  Policlinic. 

Course. — All  the  symptoms  of  scarlatina:  Severe  exanthem,  which 
faded  from  June  22d  on.  From  the  29th  on,  desquamation  in  patches 
took  place.     Angina,  "uith  a  membrane,  _ 

lasted  to  the  sixth  day.  Slight  swelling 
-of  the  glands.  Considerable  enlargement 
of  the  spleen.  Slight  bronchial  catarrh. 
No  other  disturbances  in  the  organs. 
Only  moderate  rises  of  temperature  until 
July  17th.  Observation  of  the  case  con- 
tinued until  August  4th.  The  maximum 
temperature  on  June  19th,  at  4  a.  m., 
was  40.4°  C.  (104.7°  F.).  In  the  follo-^tng  twenty-four  hours  the  tem- 
perature curve  was  as  pictured  in  figure  70.  We  see  that  the  varia- 
tions during  these  days  of  the  cHmax  of  the  fever  did  not  once  equal  one 
■degree,  so  as  even  to  reach  39.5°  C.  (103.1°  F.). 

After  an  acute  initial  fever,  the  entire  illness  was  either  afebrile, 
or  marked  by  a  very  low  fever. 

Henoch  *  cites  a  case  of  this  kind  that  I  do  not  question,  although 
it  admits  of  a  doubt,  which  Henoch  himself  does  not  exclude. 

Max  P.,  on  March  19,  1875,  was  treated  antiseptic  ally  for  a  great 
abscess,  due  to  miechanical  injurv.  On  the  21st  and  22d  the  temperature 
rose  to  38.5°  C.  (101.3°  F.),  the  patient  feehng  perfectly  well.  On  the 
evening  of  the  22d,  suddenly  a  temperature  of  40.2°  C.  (104.3°  F.), 
marked  redness  of  the  face,  of  the  arms,  and  the  inner  surfaces  of  the 
hmbs.  On  the  23d  the  face,  thorax,  arms,  and  legs  were  covered  witha 
distinct  scarlatinal  eruption;  tongue  white  in  the  middle,  vdth  red  tip 
and  edges.  Active  angina.  On  the  24th  the  exanthem  paler,  many 
mihary  vesicles  upon  the  legs.  Tongue  red  and  smooth,  but  \^^th  promi- 
nent papillae.     From  April   2d  on,  free  desquamation,  visible  over  the 

*Charite-Annalen,  loc.  cit.,  pp.  512,  513. 
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entire  body,  and  especially  on  the  hands  and  feet,  appearing  in  layers^ 
and  continuing  about  twelve  clays. 

On  the  morning  of  March  23d  the  temperature  had  fallen  to  37.0°  C. 
(98.6°  F.),  and  went  at  no  time  again  over  37.8°  C.  (100.0°  F.);  then  fol- 
lowed subnormal  readings. 

With  the  additional  comment,  "I  incline  to  the  opinion  that  such 
cases  often  occur,"  I  must  heartily  agree.  I  do  not  find  any  such 
positive  case  among  my  own  histories:  on  the  other  hand,  a  large 
number  in  which,  after  the  stormy  onset  of  the  invasion  fever,  the 
temperature  has  fallen  nearly  to  normal,  and  there  remained. 

Then  the  following: 

Observation  XL — Hermann  F.,  four  years  old. 

For  several  days  indisposition  and  loss  of  appetite;  a  marked  ten- 
dency to  sleepiness.  On  April  2,  1879,  about  2  o'clock  the  child  fell  from 
a  wall,  about  six  feet  high,  and  received  a  shght  contusion  of  the  head, 
without  any  abrasion  of  the  skin.  Toward  evening  repeated  chilliness, 
the  hands  and  feet  shivering  decidedly,  head  hot,  no  redness  observed  on 
the  body. 

On  April  3d  (a.  m.)  marked  depression  and  loss  of  appetite.  Ad- 
mitted in  the  afternoon.  Scarlatina  exanthem  on  the  face,  anteriorly 
on  the  chest,  posteriorly  on  the  back.  No  angina  nor  difficulty  in  swal- 
lowing. On  April  4th  the  eruption,  deep-colored  and  showing  in  certain 
areas  punctate  petechiae,  has  spread  over  the  entire  body.  Angina  also 
is  now  present. 

On  the  fifth  the  eruption  has  already  begun  to  fade.  The  further 
course  uninterrupted. 

The  temperature  on  April  3d  at  4  p.  m.,  also  toward  the  end  of  the 
first  day  of  the  disease,  was  40.6°  C.  (105.0°  F.).  On  the  second  day  of  the 
disease  it  did  not  rise  above  38.2°  C.  (100.7°  F.),  and  on  the  third  day 
not  above  37.9°  C.  (100.2°  F.).  Subsequently  a  slight  fever  appeared 
(see  pp.  482  et  seq.). 

The  inverse  type  of  fever  is  considered  by  Henoch  as  a  great 
rarity,  and  he  has  seen  only  one  case.  I  have  personally,  as  has 
Fiirbringer,  often  observed  it,  and  rather  at  the  time  of  defervescence 
than  at  the  acme. 

The  period  of  defervescence  and  the  convalescence  are  the  times 
when  by  far  the  most  frequent  and  decided  variations  occur.  Least 
often,  one  may  say,  and  on  the  whole  seldom,  we  see  a  rapid  de- 
fervescence that  approaches  a  crisis,  as  in  this  case: 

Observation  XIL— Frau  Friederike  H.,  twenty-four  years  old. 
Has  felt  poorly  for  several  days ;  complains  especially  of  weakness. 

On  the_  11th  October,  1877,  a.  m.  :  Angina,  difficulty  in  swaUowing, 
nausea,  chilliness  with  sensations  of  severe  fever  following.  The  symp- 
toms have  increased,  and  marked  headache  has  tow^ard  evening  added 
itself  to  their  list. 

Admitted  to  treatment  on  the  morning  of  October  12th:  Diffuse 
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scarlatinal  exanthem  on  the  thorax;  upon  both  swollen  tonsils  a  slight 
coating;  the  tongue  distinctly  of  a  raspberry  appearance.  Symptoms 
of  cardiac  weakness  that  require  treatment. 

October  13th:  Marked  restlessness,  headache.  Eruption  uniformly 
extensive  over  the  entire  body.  Angina  is  complained  of.  The  coating 
more  marked  on  the  left  tonsil.     The  cervical  glands  swollen. 

October  14th:  The  eruption  much  more  active,  especially  on  the  left 
half  of  the  abdomen,  which  appears  a  dark,  bluish-red  color,  with  dis- 
tinctly prominent  and  numerous  dark  red  points,  surrounded  by  an  area 
of  a  brighter  red.  The  membrane  easily  removed  by  spraying.  Marked 
raspberry  tongue.  Patient  complains  of  headache.  Cardiac  weakness  is 
less  evident. 

On  October  15th:  The  eruption  has  nearly  disappeared.  The  desqua- 
mation begins,  and  is  very  decided, — from  the  feet  large  patches  are  cast 
off, — continuing  into  November. 

The  convalescence  was  slow,  but  free  from  interruption. 

Figiu-e  71  shows  the  peculiar  course  of  the  temperature.  We 
see  that  from  the  evening  of  the  fourth  day  of  the  disease  on,  the  tem- 
perature falls  precipitately,  and  after 
the  fifth  day  reaches  the  normal. 
From  that  time  on  for  a  long  time 
(November)  it  was  frequently  taken, 
and  constantly  registered  normal. 

This  was  by  no  means  a  mild 
attack,  and  especially  the  cardiac 
symptoms  were  very  grave. 

It  is  much  more  frequent  for  the 
defervescence  to  draw  itself  out. 
This  can  depend  upon  various 
causes,  w^hich  are  sometimes  possi- 
ble of  recognition,  as  in  the  case  of 

an  evident  involvement  of  some  organ;  at  other  times  they  remain 
obscure. 

In  the  case  of  some  organic  involvement,  the  constitutional  dis- 
turbance caused  by  it  wall  find  its  expression  in  the  temperature  to  a 
degree  corresponding  to  its  significance.  No  general  comment  is 
possible.  Whatever  there  is  to  be  said  on  the  subject  will  be  included 
in  the  discussion  of  the  localized  sequels. 

The  thermometer  becomes  a  matter  of  course;  every  rise  of 
temperature  invites  a  searching  examination,  though  often  enough 
this  is  without  result  either  for  the  time  being  or  for  the  general 
outcome  of  the  case.  A  rise  of  temperature  above  the  normal  merely 
indicates  that  something  is  not  as  it  should  be — and  that  is  all. 
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Let  us  consider  the  facts  in  advance,  and  the  attempt  at  an 
■explanation  may  follow. 

I  wish,  first,  to  recall  the  fact  that  in  the  weeks  that  follow  an 
attack  of  a  scarlatina,  characterized  by  no  especially  severe  local 
affections  that  outlast  the  fever,  quite  often  there  appear  slight 
variations  from  the  normal  temperature.  These  are  recognized  only 
in  the  event  that  one  as  a  matter  of  principle — this  has  been  the  rule 
in  my  Policlinic  for  many  j^ears — has  daily  records  made  of  the 
temperature  for  at  least  four  weeks. 

Let  us  recall  the  case  reported  in  Observation  I.  Figure  62,  which 
belongs  to  it,  shows  that  the  defervescence,  which  was  synchronous 
with  the  fading  of  the  exanthem,  was  interrupted  on  the  sixth  day 
of  the  disease.  There  then  appeared  jumps  to  39.7°  C.  (103.4°  F.), 
and  for  the  first  time,  on  the  thirteenth  clay,  the  temperature  reached 
the  stage  described  by  Wunderlich  as  typically  normal,  though  even 
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the  two  succeeding  weeks  were  not  characterized  by  a  truly  regu- 
lar temperature.  • 

Once,  after  three  days,  which  showed  no  deviations  (twelfth  to 
fourteenth  day  from  the  beginning  of  the  illness),  further  rises  of 
temperature  to  38.5°  C.  (101.3^  F.)  occurred,  and  the  morning  tem- 
perature was  at  times  higher  than  the  evening.  Figure  72  shows 
this  condition.  Locally  were  found  only  on  the  eighth  and  ninth 
days  slight  joint  pains  without  swelling ;  then,  on  the  twenty-second 
day,  a  slight  swelling  of  the  face.  Both  coincided  with  rises  of 
temperature.  Affections  of  other  natures,  and  particularly  nephritis, 
were  absolutely  lacking.  The  recovery  from  the  pharyngeal  involve- 
ment, and  from  the  evident  glandular  enlargements,  was  complete 
nine  days  after  the  invasion.  Moreover,  nothing  occurred  in  the 
subsequent  period  to  awaken  suspicion.  The  case  was  somewhat 
different  in  Observation  X.  Here  the  temperature  never  fell  to  nor- 
mal: the  marked  remissions  corresponding  with  the  fading  of  the 
exanthem  appeared  to  be  positive  on  the  seventh  day  of  illness ;  but 
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then  up  to  the  twenty-ninth  day  the  case  proceeded  with  a  shght 
elevation  of  temperature,  and  on  several  days  with  the  typus  in- 
versus. 

All  local  disturbances  were  lacking,  with  the  exception  of  the 
splenic  enlargement,  which  remained  demon- 
strable  until   the   twenty-first   day   of    the 
disease. 

We  see  from  Figure  73  that  in  the  course 
of  time  the  rises  became  somewhat  less  high, 
until  finally  the  normal  was  attained. 

Observation  XIII.— Karl  M.,  two  and 
three-fourths  years  of  age.  In  the  night  of  the 
28th-29th  July,  1878,  about  12  o'clock,  vomit- 
ing. On  the  morning  of  the  29th,  admitted  to 
the  Policlinic.  Tongue  coated,  with  somewhat 
swollen  papillae,  slight  angina,  slightly  swoUen 
cervical  glands,  slight  bronchial  catarrh.  Dur- 
ing the  evening:  scarlatinal  exanthem  beneath 
the  clavicle,  the  tongue  characteristic.  The 
exanthem  spread  until  July  31st  still  further, 
but  was  not  severe.  On  August  22d  it  began 
to  fade.  Undisturbed  course,  desquamation, 
but  no  excoriation. 

In  this  case — and  it  was  a  mild  one — the 
temperature  returned  to  normal  after  a 
course  of  about  fifty-six  hours,  and  con- 
tinued so  for  two  days,  first  at  a  subnormal 
level,  whereupon  there  appeared  again,  and 
without  any  local  symptoms,  a  short  rise  to 
38.8°  C.  (101.8°  F.). 

In  the  succeeding  time  there  were  only 
subnormal  readings,  figure  74  showing  the 
outline. 

We    have    now  attained    a    point    from 
which  we  may  more  easily  consider  the  condition  known  as  "  sec- 
ondary fever." 

I  have  given  these  examples  because,  in  my  opinion,  they  show  that 
the  scarlatinal  toxin  is  of  itself  able  to  cause  such  deviations  in  the  tem- 
perature curve.  This  appears  to  me  a  proof  that  the  toxin  can  remain  for 
a  comparatively  long  time  within  the  body,  that  it  is  in  such  a  case  also 
more  enduring  than  that  of  measles.  Its  tenacity  of  existence  outside  the 
organism  makes  itself  evident  also  within.  Thus  an  analogy  is  suggested, 
in  that,  just  as  in  the  case  of  an  epidemic  the  gradual  attack  upon  the 
masses  of  the  people  is  interrupted  by  pauses,  the  same  is  true  of  the  indi- 
31 
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vidual  cases  that  are  attacked.  How  nearly  this  corresponds  with  the 
fact,  may  remain  undecided;  to  the  unprejudiced  opinion,  however,  the 
comparison  is  a  striking  one. 

Fiirbringer  *  has  chosen  this  term  for  a  fever  '^  following  genuine 
scarlatina,  that  is  independent  of,  and  certainly  caused  by  no  dis- 
coverable complication.  Its  type  may  be  very  various:  "recurrent," 
" de fervescent,"  "stationary,"  "irregular" — all  these  are  mere  words, 
for  whose  significance  we  must  diligently  search. 

Wunderlich  t  certainly  recognizes  the  condition,  and  also  Thomas,  J 
and,  in  a  measure  at  least,  Henoch.  §  Also  to  me  the  matter  has  for 
a  long  time  been  not  a  new  one.  More  detailed  are  the  descriptions 
^-  of  Gumprecht,  ||  based  upon  Fiirbring- 
er's  Berlin  material.  Gumprecht  de- 
scribes, in  addition  to  light  cases  of  the 
kind  reported  here,  severer  ones  also. 
He  places,  moreover,  the  transitional 
forms,  as  described  by  Thomas,  among 
the  anomalous  varieties  of  the  fever 
curve. 

Thomas   recognizes   two  anomalous 
types  that  appear  in  the  connection. 

1.  "Anomalies  can  be  caused  by 
the  fever,  in  that  it  may  appear  after  a 
normal  development  and  course  of  the 
exanthem  and  of  the  angina,  not  only 
to  a  certain  extent  in  the  period  of 
defervescence,  but  may  continue  for  a 
time.  Sometimes  it  is  of  a  nature  that  corresponds  with  the  form 
of  scarlatina  that  will  be  described  later  as  lasting  for  weeks  with 
a  typhoid  course,  and  at  others  it  follows  an  irregular  course,  with 
a  generally  increasing  intensity,  this  being  especially  true  when 
death  occurs  at  some  time  between  the  end  of  the  first  and  the 
third,  and,  as  a  rule,  during  the  second  week;  still  again,  with  a 
varying  but  marked  elevation  of  temperature  and  an  irregular 
course,  due  to  new  processes  that  are  devoid  of  direct  danger  to 
life,  but  which  always  destroy  hope  of  a  rapidly  favorable  outcome. 

*  "Real-Encyklopadie,"  Bd.  xvii,  S.  472.  f  Loc.  cit.,  p.  333. 

t  V.  Ziemssen's  "Handbuch,"  loc.  cit.,  pp.  272  und  293. 

I  "Vorlesungen  tiber  Kinderkrankheiten,"  S.  633,  3d  edition. 

||"Zur  Kenntniss  des  Nachfiebers  beim  Scharlach,"  Jenenser  Dissertation, 
1889. 
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Finally,  it  may  occur  without  any  further  cause,  and  with  a  slower 
defervescence,  than  is  the  case  in  the  simple  delayed  type. 

"Not  rarely,  after  a  temporary  remission,  there  occurs  in  cases 
characterized  at  first  and  during  the  eruptive  stage  by  a  slight  or 
moderate  degree  of  fever  (such  cases  may  run  a  more  serious  course), 
a  temporary  pyrexia,  either  rapid  or  slow  in  progress,  marked  by  an 
unusually  severe  exacerbation  (41°  C. — 105.8°  F. — and  over),  not 
always  occurring  in  the  evening,  and  sometimes  introduced  by  chills. 

"Usually  these  cases  are  accompanied  by  intense  nervous  symp- 
toms of  all  forms,  the  severity  of  which  corresponds  to  some  extent  with 
the  degree  of  pyrexia,  so  that  they  seem  to  be  directly  ascribable  to 
the  same.  The  pulse  is  often  unusually  high  (160  and  over),  the 
heart  action  extremely  violent,  and  the  first  cardiac  tones  are  either 
very  diffuse  or  altogether  replaced  by  a  murmur." 

Thomas  adds  that  these  cardiac  changes,  possibly  accompanied 
by  dilatation,  can  only  be  functional  disturbances. 

Myocarditis  and  valvular  endocarditis  occurring  at  this  period 
of  the  disease  belong  among  the  complications  of  scarlatina. 

2.  "By  no  means  seldom  occurs  still  another  form  of  the  disease, 
characterized  by  slight  or  moderate  localizations,  and  by  dispropor- 
tionately severe  and  a  very  long-drawn-out  fever.  The  latter  feature, 
together  with  the  considerable  intensity  of  the  pyrexia,  warrants  the 
term  '  scarlatina,  with  a  course  similar  to  typhoid  fever. ' 

"  Evidently  in  this  form  the  fever  is  of  major,  and  the  local  affec- 
tion of  minor,  importance,  although  at  times  nothing  more  than  a 
protracted  local  disturbance  appears  to  cause  the  continuation  of 
the  fever  into  the  fourth  week  and  longer. 

"The  eruption  in  this  form  of  scarlatina  appears  usually  after  a 
hyperpyrexia  of  several  days '  duration,  which  follows  a  sudden  initial 
fever.  It  is  often  unusually  slight;  otherwise  it  develops  according 
to  rule.  The  angina  is  second  in  importance  of  the  local  affections, 
and  is  also  frequently  of  no  consequence.  It  is,  as  a  rule,  present  in 
advance  of  the  exanthem.  Notwithstanding  these  facts,  hrain  symp- 
toms and  fever,  especially  in  the  beginning  of  the  disease,  are  not 
infrequently  quite  marked;  the  expression  is  vacant,  thirst  severe, 
and  the  tongue  tends  to  dryness,  yet  clearing  itself  in  a  characteristic 
manner.  Some  cough  may  be  present,  and  the  skin,  which  after  the 
fading  of  the  exanthem  has  desquamated  as  usual,  remains  dry  and 
hot.  Later  the  patient  is  apathetic,  and,  in  addition  to  some  slight 
affection  of  the  organs  of  hearing,  is  usually  deaf;  the  spleen  swells 
somewhat,  hypostasis  may  occur  in  the  lungs,  and  the  hoiuel  movements 
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are  of  the  nature  of  a  diarrhea.  As  a  rule,  no  local  affection  other 
than  a  moderate  enlargement  of  the  cervical  lymphatic  glands  is 
perceptible  in  coimection  with  the  remittent  fever  of  weeks'  duration. " 

Nephritis  may  appear  in  the  third  week,  and,  according  to  Thomas, 
determines,  when  present,  the  character  of  the  fever. 

At  the  autopsies  of  subjects  dying  in  the  later  periods  of  the 
disease  one  notes,  besides  the  usual  involvement  of  the  pharynx,  the 
lymph  glands,  the  skin,  and  perhaps  also  the  kidneys,  "hyperemia  of 
the  brain,  slight  turbidity  of  the  meninges,  catarrh  of  the  air-passages 
and  pulmonary  hypostasis,  transudations  into  the  serous  ca\dties, 
the  liver  and  spleen  full  of  blood  and  often  swollen,  marked  follicular 
involvement  of  the  intestinal  tract,  and  infiltration  of  its  mesenteric 
lymph  glands;  sometimes  also  Peyer's  patches  are  swollen  in  a  manner 
rather  similar  to  typhoid  fever.'' 

It  is  by  no  means  certain  that  in  these  cases  there  is  a  real  com- 
phcation  wdth  enteric  fever.* 

A  perfect  understanding  of  the  cause  of  the  disease  that  may  be 
active  here  or  there  will  be  repeatedly  denied  to  us  so  long  as  we  fail 
to  recognize  the  cause  of  scarlatina  itself.  I  feel  that  we  are  again 
concerned  in  distinguishing  a  septic  infection  from  one  caused  by  the 
toxin  of  scarlatina,  and  must  state,  as  before,  that  we  are  on  a  very 
slippery  footing. 

It  must  be  admitted  that  the  pus  cocci  are  able  to  cause  a  very 
similar  picture  in  the  disease.  Thus,  the  form  first  described  by 
Thomas  corresponds  almost  exactly  with  that  which  we  see  sometimes- 
arising  from  an  obscure  septic  infection,  especially  in  concUtions 
characterized  by  cardiac  affections. f 

It  exceeds,  however,  the  authority  warranted  by  the  actual  facts- 
to  ascribe,  as  Fiirbringer  and  Gumprecht  wish  to  do,  everything  to 
streptococcus  infection  that  occurs  in  the  form  of  a  secondary  fever. 

"Secondary  fever  is  probably  a  distinct  form  of  secondary  infec- 
tion, and  bears  in  scarlatina  a  direct  relation  to  the  streptococcus 
findings. 

"It  is  probable  that  the  streptococci  can  enter  even  through 
tonsils  that  are  not  diphtheritic. 

"The  biologic  process  taking  place   after  the  entrance  of  the 

*  Thomas,  loc.  cit.,  pp   293,  294. 

t  Compare  my  text-book,  "  Lehrbuch  der  speciellen  Pathologic  und  Therapie," 
3d  edition,  S.  296,  " Kryptogenische  Septico-pyamie,"  S.  441,  "Endocarditis."' 
Leipzig,  1894,  Yeit  &  Co. 
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streptococci  may,  moreover,  exhaust  itself,  and  its  pyrogenic  influence 
be  the  only  recognizable  feature." 

These  are  statements  of  Gumprecht's,*  with  which  Fiirbringer 
coincides. 

On  the  other  hand,  it  may  be  said  that  we  have  no  right  to  deny 
the  ability  of  the  scarlatina  toxin  to  remain  longer  in  the  body  than 
is  the  rule,  and  itself  to  cause  the  concUtion.  Relapses  themselves 
prove  this  possibihty.f 

Hoiv  often  does  it  actually  take  place?  In  my  opinion,  as  already 
stated,  not  so  very  seldom.  For  if  we  follow  out  systematically,  as 
I  make  it  a  rule  to  do,  the  com-se  of  the  temperature  after  the  active 
period  of  the  disease  is  ended,  pictures  similar  to  those  furnished  by 
figures  72,  74,  and  81  become  quite  frequent.  Moreover,  the  clinical 
symptoms  do  not  always  coincide  with  those  of  the  milder  septic 
infections.  While  the  latter  frequently  affect  the  temperature  in  a 
manner  resembling  the  secondary  fever  of  scarlatina,  the  former 
processes  differ  in  that  long  afebrile  intermissions  occur,!  extending 
over  weeks.  Still  more  weighty  appears  the  fact  that  the  great  tendency 
of  the  septic  infections  to  a  relapse  is  not  realized  in  this  case.  And  of  the 
symptoms  of  the  affection,  the  temporary  swelhng  of  the  face,  ^\dth 
fever,  appearing  on  the  twenty-second  day  of  the  disease,  is  not 
likely  to  be  ascribable  to  a  septic  infection,  while  its  peculiar  relation 
to  the  invasion  of  scarlatina  is  well  known. 

The  course  of  the  disease  and  the  autopsy  findings  in  the  cases 
described  by  Thomas  as  "scarlatina  mth  a  course  similar  to  typhoid 
fever"  hardly  coincide  with,  what  one  sees  in  sepsis,  nor  do  they 
correspond  perfectly  with  a  general  infection  running  its  course 
without  any  severe  local  involvement. 

The  marked  involvement  of  the  folhcles  in  the  intestine,  to  which 
especial  attention  is  called,  we  have  seen  even  in  those  cases  that 
have  had  a  rapidly  fatal  outcome  (compare  Observation  IV). 

Subnormal  temperatures  not  only  occur  during  the  several  days 
following  the  fever,  but  may  continue,  even  in  the  mildest  cases,  for 
several  weeks.  This  was  the  case,  for  instance,  Avith  my  daughter, 
six  days  after  the  beginning  of  the  scarlatina;  then  for  twenty-two 
days  the  evening  temperature  was  constantly  below  37°  C.  (98.6°  F.), 
the  morning  reading  going  several  times  to  35.8°  C.  (96.4°  F.). 

We  have  still  to  mention  the  fact  that  the  highest  temperatures 

*  Loc.  cit.,  pp.  21,  22.  t  See  page  466. 

$  Compare  Dennig,  "  Ueber  septische  Erkrankungen,"  S.  51,  Leipzig,  F.  C. 
W.  Vogel,  1891. 
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known  may  be  attained  in  scarlatina.  These  are,  as  a  rule,  pre- 
liminary to  death.  Wunderlich  has  seen  under  such  circumstances 
43.5°  C.  (110.3°  F.),  Thomas  almost  44°  .  (111.2°  F.),  Leichtenstern 
42.8°  C.  (109.0°  F.)  and  43.3°  C.  (109.9°  F.).  Yet  when  this  does 
not  continue  too  long,  temperature  readings  of  42°  C.  (107.6°  F.) 
may  occur,  and  the  case  still  recover. 

A  satisfactory  and  perfect  understanding  of  the  fever  in  scarlatina 
is,  to  my  mind,  impossible.  The  use  of  the  thermometer  until  late 
in  the  convalescence — and  this  must  be  repeated  again  and  again — 
is  indispensable,  if  we  would  follow  out  the  course  of  the  disease. 
Sometimes  it  is  only  by  such  measures  that  we  recognize  impending 
dangers,  and  perhaps  combat  them. 

THE  EXANTHEM. 

Henoch  is  undoubtedly  correct  in  the  statement  that  there  can 
be  no  description  that  will  embrace  all  forms  of  the  scarlatina  erup- 
tion. We  become  convinced  of  this,  both  at  the  bedside  and  by 
reading  the  descriptions  of  the  various  authors.  I  will  confine  myself 
to  Thomas'  description  of  the  skin  lesion  in  the  early  stages — and 
I  have  usually  noted  about  the  same  conditions. 

First  of  all,  one  notes  on  a  pallid  skin  thickly  arranged  puncta, 
approximately  the  size  of  a  pinhead,  in  the  beginning  a  light  red 
color,  but  soon  becoming  darker,  and  for  the  most  part  slightly 
extending  their  area.  These  puncta  are  arranged  at  equal  intervals, 
and  are  of  like  size,  leaving  about  as  much  of  the  skin  free  as  is  covered 
by  them.  In  this  way  they  form  a  characteristic  picture,  which 
continues,  however,  only  for  a  short  time.  The  skin  soon  swells  in 
the  interspaces,  together  with  the  puncta,  from  which  the  redness 
spreads  to  the  surrounding  areas.  In  this  way  there  appears  the 
more  or  less  deep  scarlet-red  character  of  the  skin.  Observed  from 
a  short  distance  (Henoch,  Fiirbringer),  the  color  is  uniform.  If  one 
observes  more  closely,  he  recognize^:,  the  original  red  puncta,  the 
areas  surrounding  them,  and  perhaps  even  tiny  white  lines  between 
the  latter.  In  a  moderately  developed  exanthem  these  are  never 
nearly  so  broad  as  in  measles. 

Fiirbringer  offers  an  appropriate  simile  when  he  says  that  in 
measles  the  skin  appears  to  be  sprinkled  with  red  ink ;  in  scarlatina, 
as  if  it  were  smeared  with  it. 

In  order  to  understand  the  process  theoretically,  we  may  state  in  a  gen- 
eral way  that  in  scarlatina,  just  as  in  measles,  the  exanthem  springs  from 
individual  foci ;  from  a  practical  point  of  view,  it  may  be  considered  that 
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in  a  short  time  there  is  a  complete  running  together  of  these  foci,  and  that 
the  skin  lesion  thus  appears  a  more  uniform  one. 

Not  invariably,  but  very  frequently  in  some  epidemics,  papules 
develop  upon  the  scarlet  spots,  and  from  these  come  tiny,  discrete 
vesicles.  The  name  scarlatina  miliaris  {scharlachfriesel)  has  been 
given  to  this  form,  and  although  previously  a  special  significance  was 
attached  to  it,  it  must  to  a  certain  extent  be  looked  upon  as  the 
same  condition. 

[Griffith  *  insists  that  this  clinical  form  of  the  disease  is  not  an  in- 
dication of  severity  of  type ;  neither  is  there  any  parallel  between 
the  degree  of  intensity  of  the  eruption  of  miliaria  and  that  of  the 
scarlatinous  rash ;  nor  is  there  any  consonance  between  the  amount  of 
miliaria  eruption  and  the  degree  of  scarlatinous  desquamation. 
There  is  no  doubt  that  a  profuse  miliary  outbreak  may  mask  the 
presence  of  the  scarlatinous  rash  in  certain  cases  and  cause  difficulty 
in  making  the  diagnosis.] 

The  extension  of  the  scarlatinal  eruption  over  the  skin  follows 
certain  rules  far  less  than  is  the  case  with  measles.  Bohn  expresses 
the  state  of  affairs  as  follows:  "In  scarlatina  the  exanthem  departs 
frequently  from  the  anatomic  sequence  followed  in  measles  and 
smallpox  for  its  extension  over  the  surface  of  the  body.  We  may, 
however,  fix  it  as  a  rule  that  the  scarlatinal  eruption  appears  first 
beneath  the  clavicles  and  on  the  neck;  and  then  shortly  on  certain 
portions  of  the  face — and  in  regard  to  this  I  shall  speak  in  detail. 
Then  follow  the  skin  of  the  head,  trunk,  arms,  and  hands,  and,  last 
of  all,  the  legs  and  feet." 

With  this  description  of  Bohn's  I  must  coincide.  It  also  agrees 
with  what  has  been  taught  by  Bartels.  Stimulated  by  these  men, 
I  have  paid  much  attention  to  the  method  of  extension  of  the  ex- 
anthem, and  therefore  venture  to  refer  to  my  own  observations. 

With  regard  to  the  various  details  I  can  state  the  following: 

The  region  around  the  mouth  is  seldom  involved  by  the  eruption. 
In  striking  contrast  to  the  surrounding  parts,  the  slightly  swollen 
skin  appears  like  a  broad,  white  ring  including  the  lips  and  to  the 
chin.  The  cheeks  are  more  generally  flushed,  and  one  sees  on  them 
only  occasional  scarlatinal  puncta.  The  latter  appear,  however,  upon 
the  forehead,  the  scalp,  and,  as  a  rule,  also  on  the  ears.  With  the 
extension  of  the  eruption  the  face  takes  on  in  the  very  beginning  an 
altogether  characteristic  appearance.  The  pale  oral  ring  is  caused 
by  a  poor  supply  of  blood  to  the  part,  and  we  may  with  propriety 

*Phila.  Med.  Jour.,  1900,  v,  1091. 
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speak  of  a  spasm  of  the  blood-vessels ;  on  the  other  hand,  the  contrast 
with  the  deep  red  of  the  surrounding  areas  is  also  in  evidence. 

Thomas  claims  that  the  finely  punctate  and  more  uniform  ex- 
anthem  on  the  trunk,  throat,  and  neck,  like  that  on  the  upper  halves 
of  the  extremities,  appears  fully  developed,  "  while  on  the  lower  Hmbs 
and  forearms  frequently  occur  wider  spaces  between  the  single  spots 
than  in  most  other  portions,  and  even  small,  and  entirely  free  areas 
of  skin.  On  the  other  hand,  close  beside  these  are  areas  of  diffuse 
redness,  equal  in  size.  We  see  not  rarely  a  confluent  redness,  espe- 
cially in  the  neighborhood  of  the  joints."  I  am  of  the  opinion  that, 
on  the  whole,  this  description  will  meet  requirements,  but  have  the 
impression  that  individual  epidemics  present  their  own  'differences  in 
this  respect,  and  the  statements  of  the  same  observers  in  regard  to 
the  character  of  the  eruption  on  the  hands  and  feet  are  fully  author- 
ized; frequently  a  papular  elevation  of  the  single  spots  (roseola) 
with  scarlet  puncta  in  the  neighborhood  on  the  dorsal  surfaces  of  the 
hands  and  feet.  On  the  inner  sides  of  the  hand  and  feet  there  is  a 
more  uniform  and  often  only  a  slight  redness. 

It  is  also  worthy  of  mention  that  the  areas  over  the  joints,  and 
especially  their  extensor  surfaces,  are  more  actively  involved  than 
the  area  around  them.  There  is  often  an  extraordinarily  marked 
eruption  in  these  localities. 

There  are  innumerable  transition  forms  between  the  fully  de- 
veloped scarlatinal  eruption  and  the  form  of  the  disease  that  runs  its 
course  without  an  exanthem  (see  p.  464). 

More  or  less  extensive  portions  of  the  body  may  remain  free,  or 
be  so  slightly  and  for  so  short  a  time  involved  that  only  an  unusually 
careful  observation  will  discover  the  eruption  at  all.  The  order  of 
involvement  of  the  parts  may  be  anomalous;  or,  finally,  in  place  of 
a  face  that  is  usually  either  slightly  or  not  at  all  involved,  we  may 
have  one  covered  by  a  fully  developed  exanthem.  And  when  we 
consider  scarlatina  in  its  entirety,  we  fail  to  see  in  all  of  this  an 
anomaly. 

[Lemoine  *  relates  that  in  an  epidemic  of  200  cases  of  scarlatina 
the  eruption  and  desquamation  were  Hmited  to  the  face  in  23.  The 
claim  has  been  made  that  in  such  cases  the  eruption  is  only  an 
erythema  which  accompanies  a  non-scarlatinous  angina.  Lemoine 
therefore  took  note  of  the  state  of  the  face  in  93  cases  of  simple 
angina  and  found  that  but  6  of  the  latter  were  accompanied  by  ery- 
thema.    He  appears  to  believe  that  some  of  these  cases  at  least  were 

*Arch.  of  Pediatrics,  xv,  p.  178. 
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examples  of  atypical  scarlatina.  (Compare  ''Fourth  Disease,"  under 
"Rotheln.")] 

The  skin  nearl}^  always — except,  of  course,  in  cases  of  a  slight 
exanthem — ^is  extensively  swollen.  Its  redness  increases  gradually 
from  the  first  appearance  of  the  eruption,  and  is  usually  more  marked 
in  the  evening  than  in  the  morning — a  fact  undoubtedly  dependent 
upon  the  fever.  Quite  frequently  in  severe  eruptions  there  appear 
small  extravasations ;  these  must  not  be  taken  for  an  expression  of  a 
general,  severe  infection,  but  rather  as  one  of  the  extreme  congestion 
of  the  skin.  Hemorrhagic  diathesis  forms  an  entirely  different  con- 
dition. 

Very  early  in  the  eruptive  stage,  and  certainly  during  the  first 
twenty-four  hours,  the  redness  disappears  with  pressure  and  upon 
the  active  stretching  of  the  skin,  so  that  we  see  in  these  areas  a  normal 
color.  It  may  be  that  not  even  the  smallest  petechise  have  appeared 
at  this  time.  Later  there  is  a  different  condition  present.  The  skin 
now  appears  on  pressure  a  uniformly  yellowish-red  color,  over  the 
entire  extent  from  which  the  blood  has  been  displaced. 

There  is  only  slight  significance  in  the  fact  that  the  skin  in  scarlatina, 
when  a  slight  mechanical  stimulus  is  exerted,  becomes  pallid  as  far  as  the 
influence  of  the  stimulus  extends.  This  depends  upon  the  increased  ex- 
citability of  the  smooth  muscle-fibers  in  the  smallest  capillaries.  One 
can  write  in  white  letters  on  the  skin  simply  by  carrying  the  rounded 
point  of  a  pencil  over  the  skin;  this  cannot,  however,  be  utilized  in  the 
diagnosis  of  scarlatina,  as  Bouchut  claims ;  and  Henoch  and  Thomas  have 
lately  taken  a  well-founded  exception  to  this  theory. 

The  scarlatinal  rash  is  associated  with  itching,  which  is  most 
marked  when  the  miliary  vesicles  are  present  in  large  numbers. 
Sweating  usually  accompanies  the  severe  itching,  and  occurs  not  only 
at  the  time  of  the  appearance  and  at  the  acme  of  the  eruption,  but  a 
little  later  also,  and  in  increased  measure. 

I  wish  to  insert  here  a  report  by  Unna  *  of  the  tissue  changes 
found  by  him  in  the  skin  at  the  height  of  the  disease. 

1.  Marked  wrinkling  of  the  entire  epidermis  and  of  the  papillary 
body  in  contrast  to  the  cutis,  which  is  tense  and  relatively  less  exten- 
sive, and  retracted  from  its  position. 

2.  True  edema  is  not  present  in  the  cutis;,  the  latter  is,  however, 
distinguished  by  an  enormous  distention  of  the  blood-vessels.  The 
capillaries  of  the  papillary  body,  and  also  of  the  cutis  itself,  are 
distended  in  a  uniformly  tubular  manner,  as  if  forcibly  injected. 

*"Die  Histopathologie  der  Hautkrankheiten,"  Berlin,  Hirschwald,  1894,  S. 
628. 
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Only  as  an  exception  is  there  in  scarlatina  an  interstitial  edema  of  the 
cutis,  and  a  distention  of  all  the  lymph  spaces,  especially  in  the  neighbor- 
hood of  the  follicles.  The  condition  is  rare,  and  occurs  only  in  certain 
areas.     It  would  correspond  to  the  form  of  scarlatina  papulata. 

3.  Inflammatory  phenomena  are  altogether  lacking,  and  true 
inflammation  need  not  be  considered. 

In  the  prickle  layer  (lying  immediately  over  the  cutis)  there  are 
hardly  any  changes,  and  especiall}'  are  mitoses  wanting.  Only  in  the 
transition  layers  and  on  the  epidermis  itself  are  they  to  be  found.  We  can 
differentiate  two  forms: 

(a)  The  callous  type.  The  stratum  corneum  (outside  the  prickle  layer) 
remains,  but  the  horny  la3'er  lying  above  it  shows  no  longer  the  division 
into  la3'ers;  rather,  the  three  normal  layers,  according  to  Unna,*  are 
melted  into  one. 

(b)  The  type  simulating  the  mucous  membranes.  The  stratum  corneum 
has  disappeared,  and  in  the  imperfectly  hornified  niiass,  which  is  loosely 
connected,  and  in  which  the  nuclear  remnants  are  preserved  in  the  form  of 
little  rods,  the  upper  layers  excoriate  in  an  irregular  manner,  and  the 
prickle  layer  is  continually  being  transformed  into  a  desquamation. 

4.  The  puncta  of  scarlatina  correspond  only  to  a  hyperemia  that 
is  much  more  marked  throughout  their  areas,  and  through  them  can 
occur  a  genuine  extravasation. 

5.  No  explanation  can  be  given  of  the  tissue  changes  that  lie 
behind  the  formation  of  the  miliary  vesicles.  The  further  changes 
suffered  by  the  skin,  after  the  exanthem  has  passed  its  height,  are 
as  follows: 

There  follows  a  desquamation  of  a  double  nature :  First  a  branny 
type,  as  in  measles;  this  involves  the  scalp,  the  face,  the  neck,  and 
the  trunk,  as  a  rule.  Then  in  the  form  of  patches  or  layers — separa- 
tion of  the  skin  in  considerable  fragments,  especially  on  the  palms  of 
the  hands  and  the  soles  of  the  feet.  It  can  involve  the  entire  surface 
of  the  hands,  and  to  a  lesser  extent  the  feet.  I  received  once  as  a 
present  from  Ernst  Brand  (Stettin)  an  almost  perfect  glove  from  the 
hand  of  a  young  girl.  The  scaling  on  the  other  portions  of  the  body 
is  not  so  severe,  although  pieces  several  centimeters  long  may  be  cast 
off  in  those  areas  where,  as  a  rule,  only  the  branny  desquamation 
takes  place. 

The  rule  is  usually  followed  that  the  scaling  begins  on  the  skin 
in  those  areas  in  which  the  exanthem  first  appeared,  and  in  its  develop- 
ment it  follows  still  further  the  original  mode  of  extension.  It  is  b}^ 
no  means  rare  for  the  scaling  to  commence  on  the  upper  body,  while 

*  Vid.  Unna,  "  Darstellung  der  Histologie  der  Haut,"  in  v.  Ziemssen's  "Hand- 
buch,"  Bd.  XIV,  I,  S.  23. 
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the  hands  and  feet  only  become  redder.  It  must  be  stated  as  a 
positive  rule,  however,  that  the  beginning  of  desquamation  takes 
place  at  the  point  where  the  eruption  begins  to  fade. 

Thomas  claims  that  the  desquamation  may  in  rare  cases  follow 
the  exanthem  only  after  a  lapse  of  several  weeks.  I  have  never 
observed  this  to  be  the  case,  and  can  find  no  confirmation  of  it  in  the 
literature. 

The  length  of  time  covered  by  the  desquamation  is  a  varying  one, 
especially  after  a  marked  eruption.  It  may  be  that  it  repeats  itself 
in  certain  areas;  and  that  on  both  occasions  either  shreds  or  small 
pieces  are  cast  off,  or  perhaps  at  one  time  the  former,  and  at  the  other 
the  latter. 

If  now,  as  Thomas  has  reported  of  a  case  of  Jadioux,  the  des- 
quamation repeats  itself  five  or  six  times,  there  is  no  possible  limita- 
tion for  the  time  required.  In  this  connection,  as  in  all  other  ques- 
tions involving  the  primary  influence  of  the  scarlatina  poison,  in- 
fluences are  at  work  that  are  very  difficult  of  recognition.  Thus  the 
degree  of  desquamation  does  not  always  correspond  to  the  extent  of 
the  eruption.  This  is  said  to  be  possible  to  such  a  measure  "that  a 
typical  desquamation  may  occur  on  portions  of  the  body  without 
any  eruption  having  preceded  it, — e.  g.,  on  the  face, — and  that,  too, 
in  patients  in  whom  there  has  been  noted  only  a  very  temporary  and 
minimum  reddening  of  the  skin,  or  absolutely  none  at  all. "  Thomas  * 
refers  to  a  large  number  of  writers  who  confirm  his  statements;  and 
yet  they  are  not  incontestable,  as  Mayr  f  implies  between  the  lines. 
Henoch,!  on  the  other  hand,  asserts  himself  positively  as  follows: 
"I  have  never  seen  the  desquamation  of  the  epidermis  take  place 
except  as  the  result  of  a  more  or  less  fully  developed  exanthem.  In 
two  cases  of  scarlatina  sine  exanthemate  there  was  absolutely  not  a 
trace  of  desquamation  perceptible." 

These  were  cases  of  young  women  who  nursed  their  sick  children, 
and  had  a  febrile  angina  without  an  eruption,  and  then  fourteen  days 
later  a  nephritis,  so  that  the  diagnosis  w^as  assured.  Henoch  calls  in 
question  the  accuracy  of  the  statements  made  by  other  men  in  this 
regard,  and  without  sufficient  reason ;  for  it  is  only  claimed  that  after 
an  eruptionless  scarlatina  the  desquamation  may  take  place,  not  that 
it  must  occur.  A  negative  observation  is  by  no  means  conclusive 
against  the  possibflity  of  occurrence. 

*  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  p.  225. 
tVirchow's  "  Handbuch,"  Bd.  in,  S.  118. 
%  Charite-Annalen,  Bd.  iii,  S.  557. 
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The  matter  is  made  somewhat  clearer  by  Unna's  investigations. 
He  found  exactly  the  same  histologic  changes  in  the  epidermis,  only 
somewhat  less  fully  developed,  in  those  areas  of  the  skin  of  a  scarla- 
tina patient  that  had  not  participated  in  the  redness.  So  that  the 
possibility  could  not  be  excluded  that  in  cases  where  the  erythema 
was  totally  lacking  the  processes  in  the  skin  that  precede  desquama- 
tion were  none  the  less  present.  This,  of  course,  remains  unproved. 
For  this  purpose  it  is  necessary  to  directly  examine  the  skin  from  an 
eruptionless  case  of  scarlatina,  and  whether  Unna  has  done  this, 
does  not  appear  certain  from  his  account. 

Attention  should  be  called  to  the  facts,  from  the  side  of  the 
physician,  that  a  slight  desquamation  may  be  seen  upon  the  nails  of 
the  hands  (as  well  as  of  the  feet)  when  it  is  not  to  be  seen  anywhere 
else  (Jenner).  We  must  observe  this  fact  in  the  de'cision  of  the 
foregoing  question.  In  contrast  to  this  slight  desquamation,  there 
may  be  one  so  considerable  that  the  nails  of  the  hands  and  feet  are 
shed  and  the  hair  falls  out. 

The  histologic  examination  of  the  skin  at  such  a  time  gives, 
according  to  Unna,  the  folloAving: 

"In  the  callous  form  the  homogeneous  callous,  horny  layer  of  the 
skin  is  separated  by  a  loose  stratum  corneum  from  its  juncture  with 
the  normal  middle  layer.  This  results  in  a  new  normal  basal  layer 
and  stratum  corneum. 

"In  the  form  simulating  mucous  membrane  the  loose  horny  layer 
passes  gradually  into  a  firm  basal  layer,  and  the  stratum  corneum." 

To  the  callous  type  belong  the  shreds  of  skin,  and  to  the  form 
simulating  mucous  membrane  belong  the  scales,  the  latter  process 
not  rarely  passing  over  after  a  time  into  the  former. 

The  nuclear  proliferations  are  comparatively  scarce.  In  the  cutis 
there  occur  at  the  commencement  of  this  period,  around  the  vessels 
and  on  the  papillary  bodies,  numerous  nuclear  changes,  as  usual, 
but  they  are  confined  to  the  fixed  connective-tissue  cells.  Gen- 
erally speaking,  the  procedures  that  take  place  are  such  as  lead 
slowly  to  the  re-establishment  of  the  epidermal  tissue,  histologically 
speaking. 

All  changes  that  take  place  in  the  skin  of  scarlatinal  cases  Unna  at- 
tempts to  classify  as  direct  results  of  the  influence  of  the  scarlatinal  erup- 
tion upon  the  skin.  The  intermediate  inflammation  plays  in  this  light  an 
altogether  secondary  role.  The  same  fact  is  true  in  measles,  and,  it  ap- 
pears to  me,  it  is  supported  by  good  reasons.  If  these  conclusions  are 
correct, — and  there  are  no  criticisms  of  them,  so  far  as  I  know,  on  the  part 
of  the  specialists, — then  Unna's  statements  are  well  worthy  of  notice. 
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"The  main  fundamental  difference  in  the  intoxication  in  the  two 
processes  Hes  in  the  fact  that  in  scarlatina  a  pure  paralysis  of  the 
vessels  occurs,  while  in  measles  spastic  congestive  symptoms  concur 
and  predominate.  The  customary  inflammatory  signs  are  in  both 
infections  very  secondary  processes,  and  occur  only  exceptionally  to 
a  marked  degree,  and  are  then  confined  to  local  areas. 

''The  processes  in  the  epidemic  forms  are  likewise  much  more 
intelligible  when  considered  as  direct,  specific  influences  of  the  poison, 
than  as  the  outcome  of  a  simple  dermatitis.  Were  they  only  the 
latter,  the  desquamation  in  scarlatina  must  needs  be  slighter  than  in 
measles,  corresponding  with  the  smaller  quantity  of  exudate  in  the 
lymph  spaces,  whereas  the  facts  are  just  the  opposite. 

''Just  this  last  point  forms  the  most  pregnant  histologic  contrast 
between  the  two  diseases ;  the  blood-capillaries  are  distended  to  their 
widest  limit  without  distention  of  the  lymph  vessels  in  scarlatina, 
while  in  measles  the  lymph  spaces  and  channels  appear  large  in  the 
skin  of  the  cadaver  beside  the  narrow  blood-vessels." 

Retrocedent  scarlatina  is  talked  of  less  among  the  laity  than 
retrocedent  measles.  And  with  good  reason;  for  even  when  the 
heart  action  has  been  considerably  depressed,  one  always  sees  in  the 
much-distended  capillaries  of  the  skin  a  sufficient  supply  of  blood; 
true  pallor  does  not  appear,  and  there  is  only  a  darker  color.  The 
blood  becomes  even  richer  in  CO^.  If  now  the  skin  becomes  a  deeper 
red  after  a  bath,  we  hear  great  joy  expressed  that  the  eruption  has 
again  appeared.  The  reason  of  this  lies  in  the  idea  that  a  new  erup- 
tion has  occurred  that  diverts  the  poison  from  the  vital  parts.  This 
is,  however,  not  to  be  seriously  considered;  the  blood  merely  flows 
more  quickly  through  the  skin.  A  more  active  cardiac  action  is 
always  evidenced  in  this  manner,  and,  in  truth,  in  this  measure  it  is  a 
good  sign. 

With  regard  to  the  external  forms  taken  by  the  eruption,  we 
differentiate : 

Scarlatina  Icevis,  the  usual  form  of  uniform  redness  as  seen  from  a  short 
distance,  and  of  swelling  of  the  skin  with  its  characteristic  features.  There 
is  no  warrant  for  such  a  division  as  scarlatina  Icevigata,  which  may  be  and 
shovild  be  classed  as  merely  a  more  marked  appearance  of  scarlatina  Isevis. 

Scarlatina  papulosa,  the  formation  of  papules  on  the  skin  and  a  more 
decided  development  and  swelling  of  the  puncta. 

Scarlatina  miliaris,  the  formation  of  vesicles  on  a  skin  that  otherwise 
appears  normal. 

Scarlatina  variegata,  the  form  that  tends  most  easily  to  confusion.  It 
is  not  described  with  great  concord  of  opinion,  though  every  one  agrees  in 
the  presence  of  variously  formed  discrete  foci,  of  different  sizes,  which  first 
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appear  as  described,  but  later  run  into  the  surrounding  areas  and  present 
the  customary  picture  of  a  scarlatinal  skin. 

Whether  the  discrete  foci  can  be  recognized  as  such  in  the  further 
course  of  the  disease  by  their  color  and  more  di\dded  swelling;  whether 
the}'  extend  to  the  face ;  whether  they  appear  only  here  and  there  on  por- 
tions of  the  body  that  show  in  other  respects  the  usual  involvement;  or 
whether  they  come  and  go  with,  varying  redness,  or  remain; — all  these 
matters  are  of  secondary  importance. 

Scarlatina  hcemorrhagica.  Small  punctiform  petechise  are  so  frequent, 
and  especially  in  the  region  of  the  joints,  that  we  have  been  used  to  term 
them  almost  normal  in  a  severe  eruption.  Also  in  other  localities  they 
belong  by  no  means  among  the  unusual  phenomena.  There  is  certainly 
no  justification  for  the  classification.  As  far  as  concerns  the  recognition 
of  purel,y  local  changes  in  the  skin,  it  is  devoid  of  value ;  while  as  an  ex- 
pression of  a  severe  infection  it  is  totally  useless. 

OTHER  INVOLVEMENTS  OF  THE  SKIN. 

The  foregoing  skin  processes  are  undoubtedly  the  direct  result  of 
the  scarlatina.  Besides  these,  still  others  sometimes  occur,  whose 
relation  to  the  main  disease  is  not  altogether  clear.  I  wish  in  this 
connection  to  consider  the  deeper  processes  in  which  the  cutis  is  also 
involved.  The  suspicion  at  once  arises  that  a  secondary  infection, 
whether  septico-gangrenous  or  one  due  to  pus-producing  organisms, 
plays  a  part  in  such  cases. 

Experiences  in  regard  to  the  frequency  of  these  processes  differ. 
Henoch  has  seen  them  only  rarely,  others  not  so  seldom.  First  of  all, 
one  will  note  decubitus  in  portions  of  the  skin  that  have  been  exposed 
to  severe  pressure.  Whether  also  the  nutritional  disturbance  of  the 
skin,  caused  by  the  scarlatinal  toxin,  requires  special  consideration,  is 
doubtful.  Were  it  so,  gangrene  from  pressure  must  needs  appear  more 
frequently  than  in  other  infections,  whereas  this  is  not  the  rule.  In 
certain  epidemics  it  may  be  the  case,  and  then  the  destructive  pro- 
cess attacks  also  other  portions  of  the  skin.  It  may  appear  in  quite 
different  waj^s ;  as  blebs,  that  remain  discrete,  or  more  frequently  as 
extensive  elevations  of  the  epidermis,  as  papules,  nodes,  etc. 

Observatiox  XIV.— August  H.,  nine  years  old.  Became  suddenly 
ill  on  the  afternoon  of  July  16,  1875,  with  severe  vomiting,  angina,  fever, 
which  Avas  first  moderate  (39.0°  C— 102.2°  F.)  and  later  rose  to  40.5°  C. 
(104.9°  F.).  Marked  eruption,  swelling  of  the  glands,  gangrene  of  the 
tonsils,  severe  brain  symptoms.  Death  on  the  eighth  day  of  illness.  On 
the  seventh  day  there  appeared  on  the  skin  great  blebs,  in  regard  to 
which  the  autopsy  notes  state  "  on  the  upper  extremities  the  cutis  is  dry 
and  crusty,  f oUo^^dng  a  blebs  formation  and  rupture  of  the  epidermis,  and 
portions  are  involved  in  an  ulcerative  process." 

In  addition,  there  was  gangrene  of  the  nasal  mucous  membrane  and  of 
the  tonsils,  as  well  as  of  the  esophageal  membrane. 
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[Eichhorst  *  knows  of  but  three  cases  in  literature  in  which  gan- 
grene followed  scarlet  fever.  The  lower  extremities  were  the  seat 
of  the  gangrene  in  all  the  cases,  while  in  one  (the  author's)  the  arms 
were  affected  as  well.  In  the  author's  observation  the  origin  of  the 
gangrene  was  an  embolus. 

Wilson  t  described  a  case  in  which  symmetric  gangrene  ex- 
tended from  the  nose  upon  the  rest  of  the  face,  a  similar  phenomenon 
occurring  over  the  sacrococc3^geal  region.  The  process  developed  about 
three  weeks  after  recovery  from  scarlatina.] 

This  was  undoubtedly  a  case  of  gangrenous  infection.  The  case, 
which  is  reported  from  Baumler's  chnic  by  Hildenbrand,J  looks  more 
like  an  infection  by  pus  cocci,  and  is  also  so  considered  by  the  ^^Titer. 
He  expresses  himself  as  though  considering  rheumatic  phenomena,  and 
an  evident  embohc  affection  of  the  skin,  similar  to  a  purpura  haemor- 
rhagica  with,  gangrene  of  the  skin.     I  give  an  abstract  of  the  case. 

Observation  XV. — KaroHne  S.,  twelve  years  of  age.  Became  ill  of 
scarlatina  on  March  2,  1889,  in  the  Freiburg  surgical  clinic,  where  she  was 
under  treatment  for  infantile  paralysis,  and  was  promptly  transferred  to 
the  medical  clinic.  Distinct  exanthem.  Angina,  with  membrane  forma- 
tion, which  in  the  next  few  davs  covered  the  tonsils  and  uvula.  Tem- 
perature up  to  40.4°  C.  (104.7°  F.). 

On  March  5th:  Exanthem  slight  and  hemorrhagic. 

March  6th :  Pain  in  the  waists;  on  the  11th,  in  the  left  arm.  The  tem- 
perature from  the  5th  on,  attained  at  no  time  39°  C.  (102.2°  F.). 

March  16th:  Wandering  pains  in  the  limbs,  epigastrium,  and  cardiac 
regions.  In  the  throat  slight  remnants  of  the  membrane  are  to  be  still 
seen.  On  the  17th  pain  in  the  interphalangeal  joints  of  the  left  middle 
finger. 

March  18th:  After  noon,  and  lasting  for  a  few  hours,  multiple  and 
extremely  painful  swellings  of  the  joints  of  both  arms  (fingers,  hands,  and 
elbows)  developed ;  moreover,  on  the  elbows  and  the  extensor  surfaces  of 
the  forearms  tin}^  pea-  to  bean-sized  papvilar  infiltrations  of  the  skin  were 
seen,  with  hemorrhagic  centers  and  surromided  by  a  pale  area.  Vomiting ; 
the  eye-grounds  normal ;  the  cardiac  tones  clear. 

March  19th:  Also  on  the  lobes  of  the  ear  as  well  as  on  the  buttocks 
similar  skin  eruptions,  partly  in  the  form  of  tiny  petechise,  partly  of  larger, 
hemorrhagic  infiltrated  nodules;  here  and  there  a  blebs-like  raising  of  the 
epidermis;  about  the  involved  joints  a  marked  periarticular  edema; 
vomiting;  excited  heart  action;  albumin  in  the  urine. 

March  20th :  Again  there  is  a  fresh  membrane  formation  in  the  throat 
in  different  areas  vdth  a  tendency  to  confluence.  The  skin  involvement 
on  the  extensor  surfaces  of  the  elbow-joints  has  changed  into  great  hemor- 
rhagic, gangrenous  patches  surrounded  by  a  red  inflammatory  area.     The 

*  Deutsch.  Arch.  f.  hlin.  Med.,  Bd.  lxx,  5-6. 
t  Review  in  "Arch.  f.  Kinderheilk.,"  1898,  xxiv,  p.  418. 

+  "  Statistical  and  Clinical  Data  concerning  Scarlatina,"  reprinted  from  "  Ber- 
icht  der  Xaturforschenden  Gesellschaft  zu  Freiburg  i.  B.,"  Bd.  vii,  2.  Heft.,  S.  34. 
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joint  enlargements  are  somewhat  lessened;  vomiting;  heart  action  very 
excitable. 

March  22d :  Joint  enlargements,  especially  on  the  elbows,  diminished ; 
on  the  left  side  the  whole  dorsum  of  the  hand  edematous.  On  both  thighs 
a  scattered  fresh  eruption,  on  the  right  side  an  extravasation  going  as  deep 
as  the  fascia.  Also  on  the  upper  arms  several  fresh  hemorrhagic  nodules. 
In  the  pharynx  an  extensive  necrotic  membrane ;  also  on  the  tongue  and 
oral  mucous  membrane  discolored,  gangrenous,  and  fast-clinging  patches; 
an  intense  pallor ;  the  gums  swollen,  bleeding  easily ;  a  marked  gangrenous 
serous  nasal  secretion. 

During  the  further  course  of  the  disease  there  appeared  on  March  25th 
a  change  in  the  first  cardiac  tone,  resembling  a  murmur,  and  then  remain- 
ing as  an  indistinct  sound.  The  pulse-rate  was  always  very  high  in  pro- 
portion to  the  temperature,  which  never  went  above  39°.  C.  (102.2°  F.). 
The  maximum  occurred  on  March  20th— 172  and  39.3°  C.  (102.7°  F.). 
Sometimes  the  pulse  was  irregular.  Until  April  4th  the  gangrenous  hem- 
orrhagic areas  on  the  extensor  surface  of  the  elbows  were  gradually  cast 
off  and  replaced  by  large  and  healthy  looking  granulation  surfaces. 

On  March  28th  there  were  again  considerable  brain  symptoms,  which 
were,  however,  of  short  duration.  On  April  22d  erysipelas  appeared  on 
the  left  thigh,  continuing  onl}^  until  the  25th. 

The  condition  of  the  pharyngeal  mucous  membranes  improved  from 
the  end  of  March  on.  The  elbow-joints  were  on  April  24th  freely  movable. 
On  May  7th  the  child,  still  somewhat  anemic,  was  sent  back  to  the  surgical 
clinic. 

In  my  opinion,  the  simplest  explanation  for  the  rare  phenomena 
is  afforded  by  the  presupposition  of  a  sepsis,  asserting  itself  very  early 
in  the  joint  pains  on  the  fourth  day  of  the  disease.  Besides  the  skin 
affections  there  was  very  probably  a  local  involvement  of  the  heart; 
also  the  late  pharyngeal  complication  can  be  interpreted  as  a  strepto- 
coccus diphtheritis.*  The  erysipelas  presents  just  as  few  difficulties. 
According  to  the  rather  generally  accepted  theory  that  the  erysipelo- 
coccus  of  Fehleisen  is  identical  wdth  the  streptococcus,  the  condition 
is  to  be  characterized  as  no  more  than  a  flaring  up  of  a  septic  process, 
which  is  rather  the  rule  than  the  exception.  In  some  cases  it  is  hardly, 
or  only  with  difficulty,  possible  to  decide  whether  the  skin  lesions  hold 
a  close  or  distant  relation  to  scarlatina.  One  must  never  lose  sight 
of  the  fact  that  decided  disturbances  of  nutrition  are  dependent  upon 
the  toxin,  and  that  these  can  assert  themselves  through  constitu- 
tional as  well  as  by  localized  symptoms ;  through  the  former,  inasmuch 
as  they  are  able  to  effect  for  a  considerable  time  changes  in  the  func- 
tions of  the  skin — including  nutrition  and  function  in  the  widest 
meaning;  through  the  latter,  because  of  the  fact  that  temporarily 
the  conditions  become  more  favorable  to  the  entrance  and  settlement 
of  any  of  the  parasites. 

*  Vid.  Dennig,  loc.  cit.,  Case  20. 
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I  am  inclined  to  consider  from  this  point  of  view,  also,  the  furuncles 
that  appear  by  no  means  rarely  after  scarlatina,  recurring  frequently, 
and  spreading  in  large  numbers  over  the  entire  body,  and  also  the 
multiple  abscesses  that  may  be  present.  In  these  cases  there  is  a 
locahzed  aggregation  of  streptococci  and  one,  as  a  rule,  hmited  to 
narrow  foci.  Following  smallpox,  the  occurrence  is  even  more 
frequent,  and  to  be  interpreted  in  the  same  manner. 

In  the  brief  report  by  Leichtenstern  it  is  stated  *  that  in  two  cases  of 
scarlatina  the  previously  normal  skin  suffered  long-continuing  (chronic) 
changes,  asserting  themselves  in  the  form  of  an  exaggerated  desquama- 
tion, roughness,  dryness,  and  thickness  of  the  epidermis. 

Wallenberg's!  observation  takes  an  entirely  different  ground.  In 
the  case  of  a  twenty-one-and-a-half-year-old  man  who,  it  appears,  had 
a  moderate  attack  of  scarlatina,  the  desquamation  followed  a  curious 
course : 

1.  The  epidermis  was  elevated  over  almost  the  entire  surface  of  the 
body — the  rete  Malpighii  lay  partly  imcovered  and  in  areas  the  size  of  the 
palm  of  the  hand,  and  was  partly  covered  with  a  coating  of  mucoid  crusts 
{Schleimkrusten) . 

2.  In  certain  locahties  (lids,  neck,  legs)  there  was  pus  formation  in  the 
subcutaneous  tissue,  that  required  evacuation. 

3.  The  finger-  and  toe-nails  came  off;  the  hair  from  the  head  and 
beard,  the  eyebrows,  the  eyelashes,  the  hair  on  the  pubes,  and  the  fine  hair 
over  the  entire  body  was  absolutely  lost. 

The  desquamation  continued  for  about  four  weeks.  After  its  com- 
pletion there  remained  a  permanent  alteration  in  its  place : 

4.  The  patient,  who  formerly  had  a  dark  complexion  and  dark  hroivnhair, 
had  now  white  hair,  which  (according  to  Perl)  showed  the  pecuharities  of 
the  newborn,  or  of  that  acquired  in  old  age.  The  skin  became  almost  milk- 
white,  with  a  shade  of  reddish. 

5.  There  remained  a  marked  sensitiveness  of  the  skin  to  external  irri- 
tation. Wide-spread  eczema  appeared  even  when  mild  irritants  exerted 
their  influence. 

In  this  case  both  influences  may  have  worked  together.  The  abscess 
formation  is  hardly  conceivable  without  pus  cocci,  and  since  no  severe 
constitutional  symptoms  are  reported,  their  lodgment  in  the  subcutaneous 
connective  tissue  after  their  entrance  into  the  locality  is  probable. 

The  outspoken,  severe,  and  continuous  nutritive  disturbances  of  the 
skin,  and  their  sister  comphcations,  we  may  consider  to  be  evident  results 
of  the  scarlatina  toxin.  Dr.  Wallenberg  holds,  and  properly,  that  removal 
of  the  pigment  cells  may  be  inferred  from  the  albumin,  and  that  the  deeper 
layers  of  the  epidermis  were  permanently  injured. 

Urticaria,  a  condition  that  I  and  many  other  physicians  have 
seen  in  the  course  of  scarlatina,  has  no  constitutional  significance. 

*  Loc.  cit.,  p.  174. 

t  "  Ein  Fall  von  bleibender  Veranderung  der  Haar-  und  Hautfarbe  nach  Schar- 
lachfieber,"  "  Vierteljahrsschrift  fur  Dermatologie  und  Syphilis,"  3  Jahrgang  (1876), 
p.  63. 
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It  may  occur  as  a  chance  condition,  and  it  may  appear  as  an  accom- 
paniment of  some  other  infectious  process. 

With  regard  to  the  herpes,  it  need  only  be  said  that  the  phenomena 
may  appear  early  or  late  in  scarlatina,  and  in  severe  as  well  as  in  mild 
cases,  and  usually  in  the  vicinity  of  the  mouth. 

Pemphigus  has  frequently  been  observed  in  company  with  the 
eruption  of  scarlatina,  both  in  sporadic  cases,  and  here  and  there  in 
epidemics;   also  during  the  desquamative  period.* 

INVOLVEMENT  OF  THE  PHARYNX  AND  ORAL  CAVITY. 

The  toxin  of  scarlatina  holds  close  relation  with  the  pharyngeal 
organs,  and  in  them  it  exhibits  its  typical  lesions. 

In  this  very  general  statement  a  principle  may  be  represented  as 
thoroughly  established.  That  exceptions  occur  has  been  already 
stated,  but  such  cases  are  to  be  looked  upon  just  as  are  those  in  which 
the  exanthem  is  missing  on  the  skin,  and  do  not  alter  the  actual  fact. 

On  the  other  hand,  opinions  differ  as  to  whether  the  scarlatinal 
toxin  alone  comes  into  consideration,  or  whether  alongside  of  it  other 
causes  of  disease  are  at  work. 

The  latter  is  a  possibility,  and  must,  without  question,  repeatedly 
be  allowed.  But — and  this  is  the  essence  of  the  question — can  the 
toxin  itself  cause  the  severe  tissue  changes  in  the  pharynx,  or  are  these 
processes  which  destroy  the  involved  parts  always  dependent  upon  the 
cooperation  of  other  micro-organisms? 

The  time  will  come,  we  hope,  when  the  answer  to  this  question  will  aid 
the  physician  in  curing  the  condition.  This  would  be  already  true  if  we 
could  always  combat  the  pathogenic  bacteria  by  specific  means,  whether 
through  such  as  might  originate  from  their  own  metabohsm,  or  through 
some  other  source.  We  have  not  yet  reached  this  point;  but  we  will 
hardly  put  aside  the  attempt  to  see  more  clearly  into  the  matter  as  an  un- 
warranted one. 

That  some  cUsorder  is  in  progress  in  the  pharynx,  and  that  in  scar- 
latina it  makes  itself  evident  early  in  the  disease, — this  we  have 
known  as  long  as  we  have  recognized  the  disease  as  such.  But  one 
will  often  do  well,  even  in  including  the  entire  symptom-complex,  not 
to  transgress  this  hne:  "  Disturbances  of  function  are  the  only  tissue 
changes  perceptible  to  the  eye." 

There  is  a  feeling  of  "dryness  in  the  throat,"  a  slight  difficulty 
in,  and  possibly  an  increased  need  of  swallowing,  a  redness  of  the 
pharynx,  with  more  or  less  distinct  swelling  of  the  involved  portion, 

*  Vid.  Thomas  in  v.  Ziemssen's  "  Handbuch,"  pp.  292,  305. 
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apparent  to  the  physician.  This  is  almost  always  present  in  the 
beginning.  Whatever  further  developments  occur,  however,  depend 
upon  the  outcome  in  the  individual  case.  In  my  opinion,  we  cannot 
calculate  upon  so  accurate  a  course  being  followed  by  the  inflammatory 
processes  as  in  measles.  At  least  I  have  not  found  myself  able  to 
recognize  any  regularity.  It  is  the  varying  severity  of  the  infection, 
whether  simple,  and  caused  by  the  scarlatinal  toxin  alone,  or  whether 
it  is  complex,  and  dependent  upon  other  pathogenic  influences  also, 
that  causes  suddenly  at  one  time  an  exaggeration  of  the  disturbances 
that  progresses  externally  as  well  as  in  the  internal  organs,  and  at 
another  confines  itself  strictty  to  the  previously  involved  areas.  One 
thing  may,  however,  be  looked  upon  as  the  rule:  the  inflammation 
of  the  mucous  membrane  appears  at  first  more  as  a  uniform  redness, 
and  is  followed  later  in  certain  places  by  a  discrete,  very  marked 
spotting.  The  edges  of  these  areas  are  slightly  raised,  in  this  way 
creating  a  picture  similar  to  that  seen  upon  the  skin.* 

Fui'ther  than  this  I  do  not  wish  to  go.  Monti  t  has  described  all  man- 
ner of  features  as  characteristics  of  the  pharyngeal  disease.  He  makes  a 
fundamental  difference  between  the  angina  scarlatinosa  simplex,  which  he 
terms  "the  pharyngeal  involvement  in  an  uncomplicated  scarlatina,"  and 
"  cases  runmng  an  anomalous  course."  This  is  another  attempt  to  use  the 
strait-jacket  of  classification  where  only  a  difference  in  the  degree  of  symp- 
toms is  concerned,  which  are  all  to  be  ascribed  alike  to  the  same  cause — 
the  scarlatinal  poison.  Nature  does  not  recognize  such  barriers,  either  in 
this  or  other  connections.  There  are  always  gradual  transitions.  A 
single  case  will  not  certainly  fulfil  its  conditions,  when  stamped  with  its 
niunber,  which  is  deposited  here  or  there  in  the  great  magazine.  And 
the  number  of  Monti's  observations — altogether  105,  of  which  58  are  dis- 
tinguished as  "  uncomphcated" — is  certaiiily  too  small  to  form  permanent 
rules  therefrom. 

My  own  \dews  coincide  thoroughly  with  those  expressed  by 
Fiirbringer. 

We  have  still  to  consider  an  inflammatory  condition  of  the  pharynx 
which,  according  to  Monti,  originates  perhaps  in  the  majority  of 
cases  from  the  soft  palate,  and  as  a  rule  extends  elsewhere  from  this 
point.  It  may  be  granted  to  him  that  the  posterior  pharyngeal  wall 
is  seldom  alone  involved  in  the  beginning  of  a  disease  by  its  pro- 
cesses. He  sees  in  this  an  important  diagnostic  point  as  contrasted 
with  the  condition  of  affairs  in  smallpox. 

In  order  to  consider  the  matter,  as  it  lies  before  us,  it  is  worth 

*  Vid.  page  510. 

t  "  Studien  liber  das  Verhalten  der  Schleijnhaute  bei  den  acuten  Exanthenien," 
"  Jahrbuch  fur  Kinderheilkunde,"  N.  F.,  Bd.  vi,  S.  227. 
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while  to  determine  our  position  from  an  anatomic  standpoint.  In. 
this  hght  we  can  say  that: 

Any  form  of  inflammation  may  be  present,  from  one  that  is 
superficial,  limiting  itself  to  the  mucous  membrane  {angina  super- 
ficialis  of  E.  Wagner  *),  to  the  pus-forming  (phlegmonous),  the 
croupous,  the  diphtheritic,  and  gangrenous. 

Moreover,  it  should  be  stated  that  from  the  area  originally  attacked 
extensive  spreading  may  take  place  in  all  directions;  first  into  the 
nose  and  its  ca^dties,  through  the  openings  leading  into  the  ear  and 
the  eye,  and  less  often  to  the  larynx  or  still  deeper  into  the  air- 
passages. 

In  such  a  case  the  matter  is  a  simple  one.  It  is  a  different  story 
when  the  etiologic  condition  is  an  obscured  one,  and  there  is  a  c^ues- 
tion  as  to  what  the  cause  of  the  disease  is  in  a  given  case. 

Before  all,  the  following  question  recjuires  discussion :  7s  scarlatina 
alone  able  to  cause  a  diphtheritis  in  the  anatomic  sense  of  the  word? 

Henoch  is  perfectly  right  in  saying  that  nothing  causes  more  con- 
fusion than  the  misuse  of  the  anatomic  term  "diphtheritis"  for  the 
clinical  diphtheria.  The  latter  infectious  disease  not  only  does  not 
require  the  accompaniment  of  a  diphtheritic  inflammation,  but  it  is 
a  gross  error  for  one  to  speak  of  diphtheria  when  nothing  more  than 
a  diphtheritic  inflammation  exists. 

Henoch  proposes,  in  order  to  make  the  matter  clear  and  practic- 
able, that  we  speak  of  necrotic  inflaimiicdion.m  scarlatina,  which 
anatomically  either  altogether  or  nearl}^  assumes  the  appearance  of 
the  diphtheritic  type. 

The  process  is  essentially  one  of  an  infiltration  of  the  tissues  by  an 
exudate  which  later  on  coagulates,  and  degenerates  to  a  greater  or 
less  extent. 

The  belief  is  gaining  more  and  more  ground  that  ascribes  to 
the  scarlatina  toxin,  as  such,  the  power  to  cause  necrotic  inflammation. 

Henoch  t  is  the  keenest  representative  of  this  teaching,  which 
makes  "the  eminent  tendency  to  necrotic  inflammatorj^  processes'^ 
almost  the  essential  feature  of  scarlatina.  Heubner  J  coincides 
absolutely  with  Henoch,  and  no  less  certain  is  Fiirbringer  §:   "It  is 

*v.  Ziemssen's  "  Handbuch  der  siDeciellen  Pathologie  und  Therapie,"  2  ed., 
Bd.  vii,  erste  Halfte,  S.  142. 

fVorlesungen,"  u.  s.  w.,  S.  643. 

J  "■  Bemerkungen  zur  Frage  der  Scharlachdiphtheritis,"  "  Jahrbuch  fur  Kinder- 
heilunde,"'  N.  F.,  Bd.  xxxi,  S.  56. 

§  Eulenburg's  "Real-Encyklopiidie,"  S.  468  of  the  indicated  volume. 
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inexplicable  that  we  find  even  to-day  representatives  of  the  view 
that  scarlatinous  diphtheria  is  in  no  way  different  from  the  real 
diphtheria." 

In  the  "xVrbeit"  of  Sorensen  *  the  same  \dew  is  held  in  a  very 
decided  fashion. 

Sorensen  goes  even  further.  He  considers  the  possibility  "whether 
the  scarlatinal  diphtheritis  may  form  the  anatomic  basis  for  the  scarlatina, 
since  the  process  soon  involves  the  entire  body,  or  whether  the  diphtheritic 
angina  (or  coryza)  is  the  primary  focus  of  the  disease,  the  point  of  entrance 
for  the  infection,  owing  to  the  changes  produced  in  it  by  the  disease." 

According  to  Johannessen,t  the  Norwegian,  Thoresen,  seems  to  have 
expressed  this  opinion  before  the  Dane,  Sorensen:  "Thoresen  emphasizes 
the  idea  that  the  angina  is  the  primarv^  localization  of  the  disease,  and  the 
starting-point  of  the  whole  process."  By  way  of  evidence,  his  "Arbeit"  is 
cited,  for  the  year  1872  from  the  "  Norsk  Magazin  for  Lagevidenkaben." 

Formerly  many  held  the  \dew  that  diphtheria  and  scarlatina  were 
ascrihahJe  to  the  same  cause. 

This  ground  can  no  longer  properly  be  held.  I  wish  to  state, 
however,  that  we  (in  Schleswig-Holstein)  who  had  not  known  from 
experience  what  diphtheria  was  up  to  its  appearance  in  the  beginning 
of  the  sixties,  were  by  no  means  ready  to  den}^  that  it  was  an  abnormal 
form  of  scarlatina.  Cases  occurred  which  ran  their  course  with  a 
slight  eruption,  in  every  way  similar  to  the  scarlatina  exanthem. 
This  was  seen  in  a  number  of  places,  and  the  Norwegian  physicians 
also,  as  may  be  seen  from  the  writings  of  Johannessen,  saw  the 
necessity  of  considering  seriouslj^  the  identity  of  diphtheria  and 
scarlatina. 

LeichtensternJ  assumes  an  altogether  unique  position  in  regard  to  the 
question.  He  denies  the  double  infection,  since  in  over  600  cases  of  scar- 
latinal diphtheria  not  once  has  he  seen  the  paralj^sis  ensue  that  belongs  to 
the  genuine  diphtheria.  He  continues :  "  It  has  repeatedly  been  observed 
that  scarlatinal  subjects  with  diphtheria,  or  even  with  only  a  slight  angina 
ivithout  a  membrane  formation,  have  infected  individuals  in  their  vicinity 
(mostly  adults)  with  severe  pharyngeal  diphtheria  without  an  exanthem." 
In  no  instance  did  the  characteristic  paralysis  appear  as  a  sequel,  though 
nephritis,  vith  all  its  results,  did  follow.  On  the  other  hand,  Leicht en- 
stern  saw  in  the  case  of  a  strongly  built  healthy  girl  of  eighteen  years,  who 
had  been  in  a  house  infected  by  scarlatina,  and  was  admitted  to  treatment 
because  of  a  moderate  febrile  angina  vdthout  exanthem,  on  the  fifth  day 
from  the  invasion  sudden  death  from  cardiac  paralysis.  The  cardiac 
muscle  showed  a  loss  of  consistency;  otherwise,  except  for  the  preagonal 
pulmonary  edema,  there  were  present  only  a  slight  swelling  and  redness  of 
the  pharj^nx. 

*"Ueber  Scharlachdiphtheritis,"   Zeitschrift  fur  Minische  M edicin,  Bd.  :kik, 
S.  538. 

t  Loc.  cit.,  p.  181.  X  Deutsche  med.  Wochenschrift,  1882,  S.  175. 
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Leichtenstern  himself  states  that  certain  proof  of  a  new  infection  could 
not  be  found;  i.  e.,  genuine  scarlatina  transmitted  from  patients  suffering 
from  pharyngeal  involvement  to  others.  Thus  there  remains  a  well-founded 
doubt  whether  in  these  cases  a  double  infection  may  not  have  been  present. 
Certainly  only  a  doubt,  however,  for  it  is  always  possible,  in  the  wondrous 
variety  of  the  symptoms  in  a  single  epidemic,  that,  without  any  other  in- 
dication of  infection,  necrotic  scarlatinal  angina  may  as  frequently  occur 
as  was  the  case  in  Leichtenstern's  experience  in  Cologne. 

There  remains  the  following  possibility:  that  the  severe  forms  of 
pharyngeal  involvement  in  scarlatina  are  secondary  infections;  and 
that  the  scarlatinal  toxin  has  only  opened  the  door  to  the  entrance 
of  the  diphtheria  bacilli  and  the  pus-producing  cocci.  So  that, 
finally,  the  idea  that  every  pharyngeal  involvement  similar  to  diph- 
theria must  have  its  origin  in  diphtheria,  seems  to  me  untenable. 
On  the  contrary,  I  hold  unqualifiedly  the  ground  that,  together  with 
scarlatina,  but  usually  following  it,  both  diphtheria  and  the  septic 
infections  may  make  their  appearance  and  take  their  origin  from 
the  phar3aigeal  organs. 

I  believe,  still  further,  that  the  frequency  with  which  this  occurs 
is  one  that  varies  with  the  locality  and  the  time;  and  that,  directly 
owing  to  this  fact,  the  variety  of  views  among  different  observers, 
among  whom  we  see  our  best  men,  some  supporting  the  one  and 
some  the  other  view,  can  be  clearly  understood. 

Gerhardt  *  and  Bohn  f  have  contested  the  teaching  of  the 
identity  of  genuine  diphtheria  with  the  diphtheritic  inflammation  in 
scarlatina. 

Since  we  cannot  expect  a  general  coincidence  of  opinion,  it  will  be 
necessary  to  adduce  the  facts  that  come  under  consideration. 

1.  It  would  be  surely  an  important  point  if  diphtheria  and  scar- 
latina vjere  to  he  found  occurring  simultaneously  with  regard  to  time 
and  place.  Gerhardt  has  noted  this  occurrence  in  detail  with  regard 
to  Wiirzburg  (an  epidemic  of  both  infections  over  the  city),  and,  in  a 
general  way,  in  the  case  of  a  number  of  German  cities  numbering 
over  15,000  inhabitants.  It  only  remains  to  comment  that  the 
Wiirzburg  observation  included  but  the  single  year  1878;  also  that 
the  curves  of  the  scarlatina  and  diphtheria  mortalities  in  the  German 
cities  do  not  run  a  parallel  course,  as,  for  instance,  in  the  year  1880 
(diagram  of  Gerhardt). 

The  reports  from  the  kingdom  of  Norway  for  the  years  1862  to 
1878  (scarlatina)  and  1860  to  1878  (croup  and  diphtheria),  embracing 

*  "  Verhandlungen  des  Congresses  fur  innere  Medecin,"  1883,  S.  135. 
t  Loc.  cit.,  p.  269. 
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both  the  morbidity  and  the  mortahty  figures,  do  not  show  a  close 
relation  between  the  two  infections.     (See  Fig.  75.) 
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Fig.  75.— ( ),  Scarlatina  in  Norway,  1862-1878 ;   (-^— ),  diphtheria  in  Norway,  1862-1878. 

I  give  only  the  approximate  figures  of  the  morbidity,  according  to 
Johannessen,  and  these  are  altogether  sufficient  to  determine  the  failure 
of  the  connection.  From  1862  to  1867  croup  and  diphtheria  are  counted 
together,  and  from  1868  on  separately.     For  the  latter  years  I  have  taken 


504  SCARLATINA. 

the  sum  total  of  both,  the  figures  during  this  period  not  being  distinguish- 
able.    The  mortality  curve  also  runs  in  the  same  manner. 

From  this  point  of  view  we  therefore  fail  to  determine  that  scar- 
latinal diphtheritis  and  diphtheria  correspond  as  to  their  cause.  On 
the  other  hand,  the  question  remains  midiscussed,  whether  in  localities 
where  both  infections  hold  sway  true  diphtheria  occurs  in  scarlatinal 
subjects  more  frequently,  as  a  complication  fa^'ored  b}^  the  pharyngeal 
involvement  due  to  scarlatina,  than  where  diphtheria  is  not  in  e\d- 
dence.  Escherich  *  goes  too  far  in  saying  that  in  the  early  stages  of 
scarlatina  there  is  actually  a  lessened  disposition  to  true  diphtheria. 

2.  Since  the  bacillus  of  Lo  filer  is  looked  upon  as  the  cause  of 
diphtheria,  one  would  be  incUned  to  say :  Where  it  is  found,  we  have 
a  case  of  true  diphtheria;  where  it  is  lacking,  some  other  condition. 
And  if  one  proceeds  with  the  necessary  care  to  the  examination,  and 
then  draws  his  conclusion  from  it,  this  is  allowable.  But  the  matter 
is  not  such  a  simple  one  that  we  may  conclude,  merely  from  the 
discovery  of  the  diphtheria  bacillus  in  the  exudate  of  a  scarlatinal 
angina,  that  it  is  the  cause  of  the  disease.  The  recognized  difficulties 
of  identifying  the  truly  virulent  bacillus  of  L5ffler  come  at  this 
point  into  full  evidence. 

Investigations  haA^e  shown  that  in  unquestioned  and  genuine 
scarlatinal  diphtheritis  the  Loffler  bacillus  may  be  wanting. 

I  will  content  myself  with  referring  to  the  ''Ai'beit"  of  Tangl,t 
who  examined  five  cases  from  my  Policlinic,  and  two  from  A.  Frankel's 
wards  at  Urban. 

Tangl  lays  special  weight  upon  the  fact  that  in  two  cases  alike,  on 
the  first  day  that  the  membrane  appeared,  he  made  inoculations  from 
the  li\dng  subjects.  Loffier's  bacilli  failed  to  appear,  as  in  all  the 
other  attempts.  Loffier  himself  has  had  the  same  negative  result,  as 
well  as  Babes,  Kolisko,  Paltauf,  Heiibner,  Sorensen,  and  others. 

Baumgarten  %  raises  the  question  in  this  connection  whether, 
since  streptococci  are  so  extraordinarily  frequent  in  scarlatinal  diph- 
theritis, the  possibility  is  excluded  that ' '  the  diphtheria  bacillus  may 
have  been  present  in  these  cases  in  the  beginning,  but,  because  of  the 
especialh'  powerful  action  of  the  streptococci,  they  disappear  more 
quickly  than  in  other  instances." 

*  "  Diphtherie,  Croup,  Serumtherapie."  Wien,  Leipzig,  Teschen,  Karl  Pro- 
chaska,  1895,  S.  37. 

f'Zur  Frage  der  Scharlachdiphtheritis,"  Centralhlatt  fiir  Baderiologie  und 
Parasitenkunde J  Bd.  x,  No.  1. 

t  "  Jahresbericht,"  Bd.  v,  S.  215. 
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Just  as  certainly  has  the  Loffler  bacihus  been  found  in  scarlatinal 
diphtheritis.  Tangl  confirms  the  findings  of  Escherich,  who  did  not 
prove  his  conclusions  in  all  respects.  In  all  probability  this  con- 
stitutes a  secondary  infection,  also  a  genuine  complication,  that 
asserts  itself,  as  a  rule,  in  the  later  stages,  and  not  in  connection  with 
the  invasion  of  the  toxin. 

It  is  an  important  fact  that  the  Streptococcus  pyogenes  is  almost 
invariably  found  in  necrotic  scarlatinal  angina,  and,  as  was  dis- 
covered by  Tangl,  with  "Wiirtz  and  Bourges,  is  present  very  earh^  in 
the  disease.  As  the  Streptococcus  pyogenes  itself  can  cause  in  the 
pharynx  a  necrotic  process,  it  is  not  only  possible,  but  very  probable, 
that  it  may  be  active  as  well  in  scarlatina.  So  long  as  we  know 
nothing  of  the  actual  cause  of  scarlatina,  it  will  naturally  be  impos- 
sible to  make  any  certain  statement  in  regard  to  its  nature,  or  how 
the  scarlatinal  toxin,  apart  from  any  influence  by  other  pathogenic 
organisms,  behaves  in  regard  to  the  severe  (the  necrotic)  form  of 
inflammation.  One  can  now  merely  express  his  opinions;  and  I 
believe  that  the  scarlatinal  toxin  can  itself  be  the  cause. 

There  is  no  doubt  that,  following  a  genuine  diphtheria,  sepsis 
may  be  caused  b}'  pus-producing  organisms,  and  in  this  connection 
the  streptococcus  plays  a  leading  part.  On  account  of  this,  the 
boundaries  between  the  local  and  constitutional  affections  are  wiped 
out.  Scarlatina  and  diphtheria  are  brought  nearer  together  in  this 
respect.  But  it  is  always  possible  to  determine  distinguishing  prin- 
ciples, to  which  we  can  hold  in  most  cases.  And  one  must  not  forget 
that  a  certain  diagnosis  is  dependent  upon  the  examination  of  each 
individual  case.  One  does  well,  I  think,  not  to  separate  the  clinical 
and  anatomic  examinations;  the}^  complement  one  another,  and  it 
is  not  proper  to  tear  them  apart. 

In  the  main  I  agree  with  Sorensen,  whose  conclusions,  however, 
I  do  not  in  all  respects,  and  without  certain  reservations,  corroborate. 

1.  Is  any  one  able,  by  simply  inspecting  the  genuine  diphtheritic 
membrane,  to  differentiate  it  from  the  membranes  that  occur  in  a 
scarlatina  that  is  not  complicated  by  diphtheria?  In  many  cases, 
yes !  In  diphtheria  there  are  firm,  compact  membranes,  of  a  grayish- 
yellow  color,  that  can  be  separated  in  their  entirety.  In  scarlatina 
the  membranes  are  softer,  looser,  separable  only  in  portions,  and  of  a 
more  brownish  color.  It  requires  a  practised  eye,  and  especially 
one  that  is  sensitive  to  shades  of  color,  to  recognize  thess  differences. 
He  who  possesses  such  an  eye,  however,  will  soon  learn  to  depend 
somewhat  upon  it. 
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Of  course,  this  is  a  matter  of  purel}^  personal  impressions,  for  which 
every  one  will  choose  his  own  characterization.  Thus,  Sorensen  calls 
the  scarlatinal  membrane  yellowish,  the  diphtheritic,  white.  For 
most  men  the  more  or  less  firm  attachment  of  the  membrane  will  prove 
the  better  diagnostic  distinction.  I  might  further  say  that  I  have 
never  seen  in  scarlatina  a  rolling  up  and  crinkling  of  the  membrane 
in  separating  itself,  such  as  occurs  quite  frequently  in  genuine  diph- 
theria. 

2.  A  deep  destruction  of  the  tissues  in  the  vicinity  of  the  parts  pri- 
marily involved  is  far  more  rare  in  diphtheria  than  in  scarlatina.  Necro- 
sis does  occur,  especially  the  suppuration  that  extends  itself  superfi- 
cially, but  is  far  more  frequent  in  scarlatina.  This  destruction  will 
be  seen  in  its  proper  significance  if  one  considers  the  conditions 
relative  to  the  time  in  the  disease.  Earlier  in  scarlatina,  later  in 
diphtheria,  forms  the  rule  that  is  taught  by  experience. 

Such  anatomic  pictures  in  the  pharynx  as  my  Case  2  presented, 
w^hich  ran  a  fatal  course  within  twenty-six  hours,  are  hardly  likely 
to  be  met  with  in  genuine  diphtheria.  The  latter  disease  is  character- 
ized (in  cases  in  which  death  occurs  in  a  similarly  short  time,  without 
laryngeal  distress,  and  with  symptoms  of  severe  intoxication,  and 
when  severe  local  disturbances  arise)  by  a  firm,  rigid  infiltration  of 
the  tissues.  If  these  are  cut  through,  one  sees  barely  a  sign  of  fluid, 
and  certainly  nothing  that  resembles  pus. 

Moreover,  the  further  course  is  a  different  one  in  the  cases  that 
have  a  less  stormy  record:  The  extension  of  an  infiltration  to  the 
vicinity,  simulating  a  phlegmon,  which,  going  still  further  by  con- 
tinuity, involves  all  the  tissues,  includes  the  skin,  subcutaneous  con- 
nective tissue,  the  cervical  glands,  and  leads  to  suppuration,  often 
later  even  to  gangrene; — unfortunately,  this  is  not  a  rare  thing  in 
scarlatina. 

In  diphtheria,  as  a  rule,  the  phlegmonous  inflammation  is  absent, 
the  degenerated  tissues  becoming  gangrenous  without  that  step 
coming  in  between.  We  may  assume  with  some  degree  of  probability 
that  the  ridding  of  the  tissues  of  the  streptococci  is  rendered  difficult 
in  a  very  different  way  from  that  in  scarlatina,  directly  owing  to 
the  destruction  of  the  tissues  by  the  diphtheria  bacilh,  and  the  simul- 
taneous deposit  of  a  thick  layer  of  necrotic  material.  In  the  begin- 
ning there  is  only  an  inflammatory  secretion,  that  opens  the  lymph 
spaces  and  loosens  the  superficial  epithelium. 

The  streptococcus  easily  makes  its  way  into  the  tissues,  and  when 
this  has  taken  place,  it  causes,  either  with  or  without  the  help  of  the 
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scarlatinal  toxin,  the  tissue  disturbances.  The  streptococcus  has 
already  attained  its  position  within  the  tissues,  and  is  not  hindered 
in  its  further  extension. 

3.  Embarrassment  of  the  larynx  by  a  memhrane  formation  is  a 
comparatively  rare  occurrence  in  scarlatina,  and  still  more  rare  is  a 
croupous  exudate  upon  the  mucous  membranes,  and  extending  deep 
down  into  the  air-passages. 

This  fact  can  hardh^  be  contested,  and  nearly  all  observers  have 
made  themselves  sponsors  for  its  accurac3^ 

Bretonneau  (1824)  denied  practicalh^  any  tendencj^  of  the  diph- 
theritic inflammation  of  the  pharynx  in  scarlatina  to  extend  itself  to 
the  air-passages.  This  is,  however,  as  Henoch  properl}^  shows,*  only 
in  a  measure  correct.  He  himself,  a  decided  supporter  of  the  theory 
that  scarlatinal  diphtheritis  has  nothing  in  common  with  genuine 
diphtheria,  cites  a  number  of  cases  to  prove  that  Bretonneau  is  in 
error. 

The  conclusion  that  is  to  be  drawn  from  the  foregoing  is,  of  course, 
not  forceful,  since  the  bacteriologic  examination  and  reports  are  lacking. 
We  must  always  deal  with  the  possibility  that  a  double  infection  is  present, 
and,  accompanying  the  scarlatina,  a  true  diphtheria.  The  possibility 
does  not  appear  to  have  been  excluded  in  Henoch's  observations;  and 
in  one  case  (Xo.  4)  he  goes  so  far  as  to  associate  the  death  which  followed 
in  the  fourth  week  of  the  disease  (primarily  scarlatina)  with  an  involve- 
ment of  the  larynx  that  was  characterized  anatomically  as  a  diphtheritic 
inflammation.  The  conditions  in  Cases  6  and  7  are,  in  my  opinion,  to  be 
judged  in  much  the  same  manner;  in  both,  in  a  short  time  after  the 
beginning  of  the  scarlatina,  laryngeal  embarrassment  became  evident, 
though  the  pharyngeal  condition  markedly  diminished.  In  addition,  we 
learn  that  in  four  out  of  seven  autopsies  the  esophagus  was  involved,  and 
in  some  instances  to  a  marked  extent,  in  one  even  to  the  cardia  (Case  8) . 
Henoch,  moreover,  does  not  deny  the  possibility  of  a  double  infection,  and 
himself  cites  several  cases  in  which  scarlatina  appeared  after  diphtheria.! 

There  is  lacking,  of  course  (these  observations  ha^dng  been  made 
in  1878),  a  bacteriologic  report.  I  will  therefore  report  a  case  of  my 
own  in  which  the  bacteriologic  examination  was  carried  out,  and  in 
which  the  genuine  LofHer  bacilli  were  discovered: 

Observation  XV. — Friedrich  Th.,  four  and  a  half  years  old.  Patient 
comes  from  a  healthy  family,  and  except  for  measles  in  the  fall  of  1893, 
has  had  no  previous  illness. 

For  about  fourteen  days  has  experienced  frequently  recurring  pains 
in  the  head  and  limbs,  and  obstinate  constipation. 

Admitted  to  treatment  on  February  18,  1894,  in  the  forenoon.  Mod- 
erate angina,  some  of  the  cer\dcal  lymph  glands  are  swollen,  temperature 
above  39.5°  C.  (103.1°  F.). 

*  Charite-Annalen,  Bd.  in,  S.  533.  t  Ibid.,  S.  525,  526. 
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On  February  19th:  Wide-spread  scarlatinal  exanthem,  especially 
marked  on  the  breast  and  forearms.  Typical  scarlatinal  tongue,  swelling 
of  the  lymph  glands  at  the  angle  of  the  jaw,  on  the  neck,  and  in  the  groin. 
Some  coryza,  and  some  fissures  at  the  opening  of  the  nares.  Cough, 
though  the  lungs  show  no  abnormalities. 

On  the  21st  the  eruption  has  nearly  disappeared,  desquamation  is 
already  evident  on  the  neck.  Marked  angina,  the  tongue  still  character- 
istic, the  enlargement  of  the  peripheral  lymph  glands  remains  unchanged. 
During  the  night  there  was  dyspnea,  and  at  the  same  time  the  patient 
complained  of  pain  in  the  right  half  of  the  chest.  The  physical  examina- 
tion showed  a  high  respiratory  rate  (56)  and  the  signs  of  a  right-sided 
pleural  effusion. 

On  the  22d  wide-spread  urticaria,  blotches  of  the  size  of  the  palm  of 
the  hand,  with  severe  itching.  Scarlatinal  exanthem  has  quite  disap- 
peared.    Lung  condition,  etc.,  unchanged. 

On  the  23d :  Urticaria  only  in  certain  areas.  The  physical  signs  of 
pneumothorax  on  the  right  side,  besides  the  exudate.     The  respirations 

ii_        vary  between  48   and 
68  per  minute. 

On  the  25th: 
Marked  hoarseness. 
Cyanosis  and  dyspnea 
increase,  respirations 
not  over  48. 

On  the  26th:  Dis- 
tinct  signs   of    laryn- 
geal stenosis;  the  res- 
piration   down   to  44 
per  minute.      Death 
with  the    phenomena 
of    suffocation  in   the 
evening  about  12  p.  m. 
The  course  of  the 
temperature    is     seen 
from  figure  76. 
Autopsy  re-port  (Dr.  Henke),  thirty-six  hours  postmortem:  Fairly  well 
nourished    cadaver,  rigor   mortis  everywhere  present,  numerous  death 
spots.     In  the  abdomen  a  small  quantity  of  fluid;   the  intestines  shiny, 
smooth,  somewhat  distended.     Position  normal. 

Position  of  diaphragm:  On  the  right  side  the  sixth,  on  the  left  the 
fifth,  intercostal  space  in  the  mammillary  hne.  The  liver,  pushed  far 
below,^  reaches  beyond  the  edge  of  the  ribs  by  four  finger's-breadths. 
Upon  incision  under  water  great  air-bubbles  escape  from  the  right  pleural 
cavity.  The  heart  was  httle  larger  than  the  fist  of  the  corpse.  The 
right  ventricle  was  dilated,  the  valves  normal. 

The  lungs:  On  opening  the  thorax  one  enters  on  the  right  side  a 
pleural  cavity  filled  with  a  large  quantity  of  thick  pus.  The  right  lung  is 
completely  collapsed,  the  upper  lobe  pressed  against  the  mediastinum, 
the  middle  portion  of  the  upper  lobe  attached  to  the  pleura  costalis  by 
means  of  slight  adhesions.  In  the  left  pleural  cavity  there  is  no  fluid. 
The  left  lung  is  covered  anteriorly  by  an  opaque  pleura,  coated  with  a 
whitish  fibrinous  deposit.  The  lung  itself  everywhere  contains  air  and 
crepitates  on  pressure;    its  bronchi,  to  the  finer  divisions,  coated  with 


4-rc, 

m 

m 

a 

m 

m< 

jtn 

m 

a 

tnia 

am 

m 

a 

m 

ID 

r 

m 

m; 

)ID 

m 

a 

m 

m 

a 

105.8° 

w 

104° 

w 

X 

102.2° 

u- 

/I 

/  ' 

I 

\ 

/ 

1 

' 

38« 

/ 

/ 

fe 

i 

^ 

100.4° 

>] 

) 

/ 

\ 

\ 

( 

1 

k 

„> 

1 

/ 

\ 

/ 

^ 

/ 

\ 

1 

/ 

zr 

\ 

1 

4 

) 

7 

98.6° 

\/ 

1 

\ 

/ 

\ 

} 

_ 

' 

L 

Fig.  76.— 1,  Appearance  of  tbe  exanthem;   2,  pleuritis;  3,  pneumo- 
thorax ;  4,  diphtheria. 
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tenacious  purulent  mucus;  the  mucous  membrane  is  swollen  and  red. 
The  lung  substance  is  full  of  blood.  The  quantity  of  pus  in  the  right 
pleural  cavity  about  300  c.c.  (10  fl.  oz.).  The  great  portion  of  the  lower 
lobe,  the  entire  upper  and  middle  lobes  of  the  right  lung,  are  completely 
atelectatic.  Besides  this,  only  a  small  portion,  between  the  middle  and 
lower  lobes,  still  contains  air.  On  the  anterior  side  of  the  middle  lobe, 
near  the  surface,  is  a  bronchiectatic  cavity  the  size  of  a  cherry,  leading 
into  a  bronchus  the  size  of  a  pencil,  and  full  of  pus.  In  the  neighbor- 
hood of  this  cavity  there  is  a  sharply  cut  opening  in  the  pleura  pulmonalis, 
barely  the  size  of  a  pinhead.  When  introduced,  the  probe  reaches  about 
2  cm.  (0.78  in.)  into  the  substance  of  the  lung. 

On  the  posterior  wall  of  the  pharynx,  also  including  the  entire  larynx 
and  the  posterior  portion  of  the  trachea,  there  is  an  extensive  membrane 
of  a  yellowish-green  color.  The  underlying  mucous  membrane  is  red- 
dened. The  tonsils  are  free,  and  only  in  the  right  appears  a  pus  focus, 
the  size  of  a  pinhead.  The  spleen  is  congested,  and  enlarged  to  one  and  a 
half  times  its  size. 

In  regard  to  the  further  findings,  we  may  briefly  remark  that  the 
kidneys  were  congested,  with  a  slightly  cloudy  cortex,  and  scattered 
extravasations  in  the  renal  pelvis. 

Streaks  of  extravasation  were  noted  also  in  the  duodenum ;  the  solitary 
follicles,  the  Peyer's  patches,  and  the  mesenteric  lymph  glands  were 
freshly  though  only  moderateh'  swollen.  The  liver  pale,  of  acinous 
character. 

The  bacteriologic  examination  found  in  the  membrane  of  the  trachea 
very  numerous  diphtheria  bacilli  and  a  few  streptococci. 

Thus,  on  February  19th  the  scarlatinal  eruption  appeared;  on  the 
25th  the  first  signs  of  involvement  of  the  larynx ;  on  the  26th  distinct 
signs  of  laryngeal  obstruction;  and  in  the  course  of  the  same  day, 
death  by  suffocation.  The  pyopneumothorax  had,  no  doubt,  hastened 
the  end. 

This  is  not  the  place  to  further  discuss  the  man}^  features  of  the 
clinically  interesting  case.  I  wish  only  to  call  attention  to  the  fact 
that  the  temperature  after  the  appearance  of  the  diphtheria  fell 
considerably,  as  happens  not  rarely  in  the  infection. 

4.  /  do  not  wish  to  lay  too  much  stress  upon  the  fad  that  in  the 
involvement  of  the  larynx  by  a  diphtheritic  inflammation  from  the 
pharynx  accompanying  scarlatina  the  clinical  symptoms  have  a  char- 
acteristic type. 

They  resemble,  according  to  Bohn's  *  idea,  more  the  picture 
exhibited  by  a  ''usual  inflammatory  croup."  He  refers,  in  this 
connection  to  Mayr,t  who  is,  it  seems  to  me,  not  altogether  clear 
upon  the  point. 

The  question  is  a  difficult  one,  because  it  involves  a  number  of  un- 
certain subjects.     For  is  there,  indeed,  a  "true  croup,"  a  condition  char- 

*  Gerhardt's  "Handbuch,"  loc.  cit.,  p.  269. 

t  Hebra's  "  Hautkrankheiten,"  loc.  cit.,  pp.  124,  125. 
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acterized  anatomically  by  a  pseudomembrane,  and  possibly  limited  to 
the  larynx,  that  is  not  due  to  the  active  cause  of  diphtheria?  Who  can 
at  present  answer  that  definitely  with  yes  or  no? 

There  is  the  further  point  that  the  diagnostic  rule  does  not  always 
hold  in  cases  that  must  certainly  be  ascribed  to  diphtheria,  nor  in  cases 
of  severe  involvement  of  the  larynx  with  stenosis,  which  certainly  camiot 
be  ascribed  to  it.  It  is  as  follows :  In  diphtheria  there  is  a  slower  develop- 
ment of  the  laryngeal  embarrassment,  therefore  a  gradual  increase  of  the 
symptoms;  no  early,  violent,  and  sudden  dyspnea,  no  barking  cough 
appearing  at  intervals.  In  pseudocroup,  in  a  very  short  time  appear 
the  signs  of  stenosis,  and  an  attack  of  coughing  with  its  recognized  signs, 
and  sudden  pallor,  and  a  frequent  recurrence  of  the  whole  picture. 

It  is  of  still  less  importance  that  the  voice  in  true  diphtheria  in  the  he- 
ginning  is  only  less  resonant,  ivhile  in  all  the  other  forms  it  is  hoarse. 

The  whole  question  depends  upon  the  extent  of  the  inflammatory 
infiltrations  and  their  rapidity  of  development,  and  also  upon  purely 
anatomic  conditions.  We  may  allow  that  usually  true  diphtheria  requires 
more  time  to  cause  an  obstruction  of  the  larynx,  and  that  it  forms  mem- 
branes upon  this  area  as  a  rule  less  quicldy,  and  certainly  not  such  as 
extend  themselves  with  one  stroke  over  a  ^^^de  surface.  But  as  really 
conclusive  I  am  not  willing  to  regard  these  matters. 

It  is  Avorthy  of  mention  that  Mayr  rather  presupposes  an  unfavorable 
outcome  for  laryngeal  stenosis  if  the  patient  has  already  often  suffered 
from  attacks  of  croup.  If  this  be  a  fact,  one  might  conclude  that  the 
tissues  that  have  been  frequently  visited  by  inflammation  (pseudocroup) 
are  here,  as  elsewhere,  more  accessible  to  the  causes  of  inflammation 
and  less  capable  of  resistance. 

5.  The  paralyses  that  follow  genuine  diphtheria  are  absent  in  the  pha- 
ryngeal diphtherias  accompanying  scarlatina. 

This  is  an  assured  fact  in  the  great  majority  of  cases.  In  the 
small  number  in  which  it  does  not  hold  good  we  must  .always  consider 
the  possibility  of  a  double  infection. 

Attention  shbuld  also  be  called  to  the  following :  In  the  case  of  a 
somewhat  severe  angina,  involving  the  soft  palate,  an  incomplete 
obstruction  of  the  nasopharyngeal  cavity  may  take  place,  and  as  well 
during  scarlatina  as  in  any  other  condition.  It  is  merely  the  result 
of  the  inflammatory  processes  in  the  areas  involved  by  them.  When, 
moreover,  coexistent  wdth  the  scarlatinal  angina,  fluids  pour  from  the 
nose  and  may  be  swallow^ed  by  the  patient,  there  is  no  proof  that  a 
diphtheritic  paralysis  is  present  (Henoch).  The  latter  may  only  be 
assumed  to  be  present  w^hen  first  the  actual  symptoms  appear — such 
as  anesthesia  of  the  palate,  wdth  loss  of  the  reflexes,  accommodation 
paralyses,  or  more  extensive  paralyses  in  the  region  of  the  muscles 
of  the  body. 

Bohn  states,  to  be  sure,  that  paresis  of  the  muscles  of  the  palate  by 
no  means  rarely  follows ;  but  he  says  that  he  has  never  observed  other — 
the  more  remote — paralyses. 
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Henoch  has  seen  them  just  as  infrequently.  Only  Thomas  reports 
several  cases.*  He  advances  the  hypothesis  that  their  rare  occurrence  is 
easily  explained  "by  the  pecuhar  scarlatinal  constitution";  a  statement, 
it  must  be  confessed,  that  carries  a  very  shght  meaning. 

It  appears  to  me  more  reasonable  to  call  attention  to  the  recognized 
fact  that  in  certain  eiDidemics  of  diphtheria  the  paralyses  are  missing; 
and,  further,  that  where  diphtheria  and  scarlatina  exist,  many  of  the 
subjects  yield  before  the  double  attack.  Thus  it  may  be  that  we  possess 
comparatively  few  reports  on  the  paralyses  following  scarlatina  in  com- 
bination with  diphtheria. 

6.  As  to  the  time  required  by  the  course  of  the  disease,  Henoch 
declares  very  properly,  in  regard  to  the  .condition  that  he  calls  the 
necrotic  inflammation  typical  of  scarlatina,  that  it  appears,  as  a  rule, 
on  the  third  or  fourth  day  after  the  beginning  of  the  disease.  This 
holds  good  only  for  the  cases  that  are  moderately  severe ;  in  severe 
cases  it  ma}^  be  present  even  in  the  course  of  the  first  twenty-four 
hours.     (See  Observation  II.) 

In  order  to  ascertain  an  outside  time-limit  for  the  later  phenomena, 
such  as  appear  after  the  complete  development  of  the  eruption  over 
the  entire  body,  we  will  not,  in  all  probability,  need  to  refer  to  the 
direct  influence  of  the  scarlatinal  toxin.  In  this  case  there  are  surely 
other  causes  of  disease  at  work,  which,  whether  they  be  the  strepto- 
coccus or  Loffler's  bacillus,  may  come  into  evidence  at  any  time. 

We  are  therefore  not  in  a  position  to  form  from  the  early  or  late 
appearance  of  the  pharyngeal  processes  definite  conclusions  in  regard 
to  the  nature  of  the  final  influence  that  caused  them. 

[In  order  to  determine  something  concerning  the  nature  of  the 
pseudomembranous  inflammations  occurring  in  the  course  of  scarlet 
fever,  Chabadef  examined  the  throats  of  214  scarlatina  patients  in 
the  Petrovpavlosk  hospital  at  St.  Petersburg  in  the  year  ending  Sep- 
tember, 1898. 

Of  the  patients,  98  had  a  catarrhal  angina ;  33  had  lacunar  angina, 
a  pseudomembrane  covering  only  the  crypts  of  the  tonsils ;  83  showed 
a  true  pseudomembranous  angina,  the  membrane  extending  over 
the  tonsils  and  upon  the  pillars  of  the  fauces  and  the  neighboring 
parts. 

In  the  first  group  were  found  streptococci  and  sometimes  staphylo- 
cocci, never  Bacillus  diphtheriee.  In  the  second  group  the  bacillus 
of  Loffler  was  noted  in  two  patients  only,  in  one  almost  in  pure  culture. 
Finally,  in  the  third  group  the  presence  of  the  Bacillus  diphtherise 

*  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  pp.  231,  311. 

t  "De  I'association  de  la  scarlatine  avec  la  diphtherite,"  par  M.  I.  Chabade,  La 
Semaine  Medicale,  1899,  p.  184. 
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was  established  in  eleven  cases,  in  three  of  which  it  was  very  nearly 
in  pure  culture  and  eight  times  associated  with  streptococcus. 

M.  Chabade  concludes  that  the  subjects  presenting  a  mixed  in- 
fection, scarlatina  and  diphtheria,  ought  to  be  separated  from  indi- 
viduals affected  with  pure  scarlet  fever.  In  order  to  do  this  it  is 
necessary  to  examine  bacteriologically  all  patients  with  false  mem- 
branes in  their  throat.  The  author  furthermore  thinks  that  scarlet 
fever  associated  with  cUphtheria  ought  to  be  treated  with  antidiph- 
theritic  serum. 

Variot  and  Deve  *  have  analyzed  a  series  of  525  cases  of  scarlet 
fever,  with  the  following  result :  In  31  the  diagnosis  of  the  type  was. 
in  doubt,  as  the  patients  were  seen  only  in  the  desquamative  stage;  of 
the  balance,  432  were  examples  of  scarlatina  simplex,  while  the 
remaining  62  presented  an  exudative  angina.  The  total  number 
of  cases  of  angina  in  the  series  was  212,  of  which  150  were  non- 
exudative  and  62  (as  already  stated)  exudative;  of  this  last  num- 
ber, 32  cases  were  diphtheroid,  wliile  the  remaining  30  were  examples 
of  true  diphtheria.  Of  the  diphtheroid  cases,  8  died  (25%),  while  the 
mortality  of  the  chphtheritic  series  was  6  (20%).  The  death-rate 
in  the  scarlatina  simplex  series  was  about  3%. 

Garratt  and  Washbourn  f  advocate  a  bacteriologic  examination 
of  the  throats  of  all  scarlet  fever  patients  and  convalescents, 
especially  where  a  number  of  cases  are  isolated  in  common,  as  a 
possible  means  of  discovering  the  presence  of  latent  diphtheria  in 
season  to  isolate  the  patient  and  thus  prevent  an  epidemic  of  post- 
scarlatinal diphtheria.  Of  666  cases  of  scarlet  fe^-er  treated  at  the 
London  Fever  Hospital  during  1896  ta  18^8,  over  1%  presented  the 
Klebs-Loffler  bacillus  in  the  throat  upon  admission.  Only  a  minority 
of  these  cases  presented  any  chnical  e^ddences  of  diphtheria.] 

The  oral  cavity  also  shares  in  the  changes  caused  by  the  scarlatinal 
toxin,  but  the  latter  of  itself  causes  hardly  any  deep  injuries  to  the 
mucous  membranes  of  the  mouth.  Usually  it  remains  a  superficial 
lesion;  hyperemia  with  marked  exfohation  of  the  upper  layer  of  the 
epithelium,  and  sometimes,  but  by  no  means  always,  in  certain  areas 
a  marked  redness  causing  an  appearance  similar  to  the  skin  eruption. 
The  latter  is  alwa3's  of  short  duration. 

The  red  borders  of  the  lips  may  be  altered  in  similar  fashion, 
although  the  spots  resembling  the  exanthem  occm'  at  this  point  very 
seldom.     On  the  contrary,  there  will  be  seen,  especially  in  severe 

*  "Soc.  med.  d.  Hop.,"  1900,  xvii,  p.  1025. 

t  "Annales  de  med.  et  chir.  infantiles,"  1899,  t.  iii. 


CONSIDERATION  OF  THE  SYMPTOMS.  513 

cases,  accompanying  the  obstruction  of  the  nasal  opening,  dryness 
and  the  formation  of  crusts,  which  are  dark  colored  from  extra vasated 
blood;  also  fissures  at  the  angles  of  the  mouth.  This  picture  differs 
in  no  respect  from  that  of  all  cUseases  that  are  accompanied  by  severe 
fever. 

The  processes  to  be  noted  on  the  tongue  Bohn  *  has  described 
accurately  and  clearly  as  follows:  ''The  tongue  will  be  found  slightly 
swollen  and  tooth-marked  from  the  beginning  of  the  disease,  some- 
what broader  and  thicker,  its  hypertrophied  papillae  projecting  and 
becoming  distinct  from  one  another.  While  it  is  covered  during  the 
entire  first  period  by  the  grayish-w^hite  layer  of  epithelium,  and  only 
the  denuded  edges  and  tips  appear  a  deep  red,  the  epithelium  separates 
more  and  more  every  day  toward  the  middle,  and  is  detached  in  large 
pieces.  Sometimes  only  the  epithelial  surfaces  of  the  papillae  are 
lost  at  first,  and  the  latter  appear  to  have  broken  through  the  gray 
coating  with  their  excoriated  tips." 

I  may  say,  here,  that  this  is  the  customary  procedure. 

The  markedly  swollen  and  red  papillse,  resembhng  asparagus  tops, 
and  lifting  themselves  from  out  their  bed  over  the  grayish-yellow 
surface  of  the  tongue,  present  in  the  beginning  a  no  less  typical 
appearance  than  that  shown  by  the  whole  tongue  at  a  later  period. 

Bohn  continues:  "The  tongue,  at  last  entirely  denuded,  appears 
a  burning  red,  sometimes  a  bluish  color,  dry  and  shiny  as  though 
scraped;  and  the  thickened  papillae,  separated  by  furrows  from  one 
another,  give  it  a  nodular,  even  warty  appearance,  so  that  the  terms 
strawberry  (or  raspberry)  tongue  and,  since  its  peculiarities  are  found 
in  no  other  disease,  scarlatinal  tongue  are  appropriate.  It  acquires 
these  characteristics  early  or  late,  but  usually  between  the  third  and 
fifth  days,  altogether  independently,  however,  of  the  external  erup- 
tion, with  which  it  generally  bears  no  relation.  Sometimes  itching 
is  noted  in  the  mouth  and  upon  the  tongue.  In  case  of  high  fever 
the  furrows  may  deepen  between  the  papillae  into  rhagades.'" 

The  latter  is,  again,  by  no  means  a  characteristic  symptom.  In  all 
diseases  that  run  their  course  wdth  a  high  fever  the  same  feature  is 
present,  if  the  breathing  takes  place  to  any  extent  with  the  mouth  open. 

"The  tongue  returns  to  its  usual  condition  rapidly,  and  on  the 
seventh  or  eighth  clay  is  nearly  normal.  At  this  time  aphthae  often 
occur,  especially  at  the  tip  of  the  tongue." 

I  \\dsh  especially  to  emphasize  the  fact  that  these  are  only  aphthae, 
and  that  the  condition  is  not,  as  often  believed,  diphtheria. 

*  hoc.  cit.,  pp.  260,  261. 
33 
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The  very  marked  difference  in  the  pathologic  significance  of  these 
processes  requires  detailed  discussion. 

By  some  (Betz,  for  example)  vesicles  on  the  papillse  of  the  tongue 
(Zungenfreisel)  have  been  described,  with  clear  or  shghtly  opaque  fluid 
contents.  I  have  also  now  and  again  seen  the  occurrence,  but  it  seems  to 
me  of  trifling  importance,  and  represents  only  a  somewhat  more  marked 
local  disturbance.  The  same  is  true  of  an  exaggerated  swelhng  of  the 
circumvallate  papillae. 

A.  Neumann  *  gives  a  still  more  detailed  account  of  the  pro- 
cesses of  the  scarlatinal  tongue  that  are  perceptible  to  the  eye,  which 
presents  no  essential  differences  from  Bohn's  description.  It  may 
only  be  mentioned  that  in  the  cases  closely  watched  by  him  a  longer 
time  elapsed  before  the  normal  appearance  was  regained.  In  22 
observations  only  nine  times  at  the  end  of  the  second  week  was  there 
a  perfectly  normal  condition  of  the  lingual  mucous  membrane.  Nine 
times  it  ivas  arrived  at  during  the  third  iveek,  and  four  during  the  fourth 
and  fifth  weeks. 

In  consequence  of  the  oral  involvement  due  to  the  scarlatinal 
toxin  a  number  of  local  disturbances  may  occur.  Apart  from  the 
necrotic,  diphtheritic  processes,  which  usually  extend  into  the  vicinity, 
and  are  so  intimately  connected  with  the  disease  of  the  pharyngeal 
organs  that  a  chnical  deduction  has  no  significance,  the  lodgment  and 
growth  of  the  thrush  fungus  should  be  especially  mentioned.  This 
should  never  be  underestimated,  and  requires  likewise  a  full  con- 
sideration. 

INVOLVEMENT  OF  THE   NASAL  CAVITIES,  THE  EARS,   AND  THE 

EYES. 

These  are  of  greet  significance  in  scarlatina,  not  only  because  of  the 
local  changes  caused  hy  them,  hut  because  the  severest  constitutional 
symptoms  can  be  produced  from  the  nasal  cavities  as  well  as  the  middle 
and  inner  ear. 

The  inquiry  should  first  be  made  whether  the  scarlatinal  poison 
itself  can  cause  pathologic  disturbances  in  these  structures.  This 
answer  must,  on  principle,  be  an  affirmative  one,  though  one  may 
promptly  add :  Where  there  is  a  serious  process,  whether  a  local  de- 
struction of  tissue  or  a  menace  to  the  whole  body,  secondar}^  infections 
perhaps  always,  at  least  usually,  pla}^  their  part  in  the  game. 

The  anatomic  conditions  ascertained  from  our  knowledge  of  the 

*  "  Zur  Entwicklung  und  klinischen.  Bedeutung  der  Scharlachzunge,"  Deutsches 
Archiv  fiir  klin.  Med.,  Bd.  xlyii,  S.  379  ff. 
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formation  of  the  portions  of  the  body  tliat  come  under  consideration 
are  determinative. 

The  nose  presents  a  mucous  membrane,  often  injured,  fnil  of  folds, 
vnth  an  extensive  surface  in  contrast  to  a  narrow  circumference.  It 
offers  recesses  for  patliogenic  organisms,  whicli,  when  once  settled,  cannot 
easily  be  expelled. 

If  a  powerful  cause  of  inflammation  makes  its  way  into  the  middle 
ear,  the  exudate  excited  by  its  presence  is  confined  within  narrow  limits, 
and  there  arises  great  pressure,  with  all  its  consequences.  These  become 
evident  first  at  their  point  of  origin,  but  the  customary  febrile  conditions 
in  suppurations  of  the  middle  ear  which  do  not  evacuate  themselves 
indicate  beyond  doubt  that  some  process  is  under  waj'  in  the  system  that 
is  not  beneficial  to  the  general  condition.  Of  the  extension  of  the  inflam- 
mation to  the  mastoid  process  and  its  consequences  nothing  need  here 
be  said. 

The  destruction  of  an  eye  is  generally  not  accompanied  by  an  evident 
reaction  upon  the  entire  body ;  this  occurs,  as  a  rule,  only  when  the  organ 
has  experienced  very  serious  disturbances. 

These  conditions  become  e^ddent  no  matter  what  the  form  of 
origin  of  the  inflammation  that  is  active  in  their  sphere.  They 
therefore  excite  more  of  an  influence,  and  cause  more  danger,  than 
any  other  feature  of  the  disease.  I  desire  to  leave  the  question  open 
as  to  w^hat  influence  the  scarlatinal  toxin,  circulating  with  the  blood, 
possesses  as  the  sole  cause  of  the  inflammation  in  the  previously 
mentioned  portions  of  the  body.  For  the  most  part,  these  are 
instances  of  an  extension  to  the  neighboring  cavities  of  the  tissue  pro- 
cesses originating  in  the  pharynx;  and  that  each  one  communicates 
the  process  of  its  own  particular  type  goes  without  saying. 

The  mucous  membrane  of  the  nose  may  remain  absolutely  free  in 
scarlatina.  In  many  cases  we  observe  no  swelling,  nor  redness;  the 
breathing  takes  place  through  the  normal  passages,  unobstructed  as 
before ;  and  there*  is  no  increase  of  secretion.  At  other  times  there 
is  only  a  slight  disturbance  of  the  passageway  with  the  discharge  of 
small  quantities  of  slightly  turbid  secretion. 

[Early  Purulent  Coryza  in  Scarlatina. — According  to  a  review  in 
the  ''Rev.  d.  mal.  de  I'enfance,"  Feb.,  1901,  some  of  the  physicians  at 
the  isolation'  hospital  at  Porte  d'Auber^dlliers  appear  to  look  upon 
this  symptom  as  more  pernicious  than  the  worst  forms  of  angina. 
As  it  is  an  example  of  a  highly  ^drulent  streptococcus  coryza,  it  is  in 
position  to  infect  the  nasal  sinuses,  middle  ear,  and  cervical  glands 
(the  latter  usually  suppurate  under  these  circumstances),  as  well  as 
the  system  at  large.  Statistics  show  a  marked  connection  between 
this  purulent  rhinitis  of  the  eruptive  stage  and  fatal  cases;  in  fact, 
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this  complication  of  scarlatina  may  be  termed  the  most  deadly  of  all, 
leading  apparently  to  over  50%  of  the  mortality.] 

Severe  symptoms  alwaj^s  accompany  severe  involvement  of  the 
pharynx.  Usually  these  do  not  show  themselves  during  the  first 
da}',  though  it  may  be  that,  even  as  early  as  this,  the  deeper  involve- 
ments of  the  pharynx  make  their  appearance.  First  one  notes  the 
signs  of  cHstress  caused  by  swelling  of  the  mucous  membrane — the 
patient  breathes  through  the  open  mouth.  This  may  occur  for  a 
short  time  only,  without  causing  a  secretion  from  the  nose.  Soon 
there  appears,  first  a  turbid,  then  a  distinctly  pm-ulent  discharge. 
The  nasal  openings  swell,  the  skin  over  the  entire  organ  is  tense, 
slightly  edematous,  and  there  form  on  the  red  and  thickened  alse  in 
the  first  place  erosions,  which  later  develop  into  superficial  ulcerations. 
When  the  process  reaches  this  point,  it  recedes  every  day  until  every 
trace  has  disappeared. 

In  less  favorable  cases  severe  inflammation  with  destruction  of 
tissue  take  place,  whether  of  a  diphtheritic  nature,  or  accomparned 
by  gangrene ;  complete  obstruction  to  the  passage  of  the  air ;  bloody, 
shreddy  secretion,  which  becomes  offensive  and  transmits  a  foul 
odor;  always  more  or  less  pus — the  latter  never  being  absent.  The 
anatomic  changes  are  (and  tliis  deserves  special  mention)  the  same 
as  occur  in  secondarj^  infections,  only  exceptionally  involving  the 
deeper  structures.  Destruction  of  cartilage,  of  the  bones,  or  of  the  soft 
parts  belongs  among  the  greatest  rarities. 

On  the  contrary,  one  sees  A^ery  frequently,  alongside  of  the  severest 
involvements  of  the  pharynx  and  nose,  the  middle  ear  implicated. 
These  processes  are  usually  in  scarlatina,  though  not  always,  inflam- 
matory processes  going  hand  in  hand  with  pus  formation.  It  is 
very  probable  that  the  cause  of  infection  makes  its  wa}'  through  the 
Eustachian  tubes.  The  possibility  that  the  deeper  processes  can  be 
caused  by  the  scarlatinal  toxin  itself  cannot  be  denied,  though  it  is 
not  proved.  The  aural  affections  appear  before  the  beginning  of 
desquamation,  though  they  msij  make  their  flrst  appearance  as  late 
as  the  third  week  of  the  disease. 

The  phenomena  that  bespeak  a  threatening  condition  are:  In- 
crease of  temperature,  which,  when  it  reaches  a  high  degree,  causes 
brain  symptoms,  together  with  severe  pain,  which  never  is  absent, 
and  is  often  of  the  severest  type.  The  brain  sj^mptoms  may  increase 
in  intensity,  even  to  severe  convulsive  attacks;  coma  may  appear, 
and  in  such  degrees  as  to  cause  the  appearance  of  a  sudden  meningitis. 
It  is  entirely  different  in  childhood.     The  ear  is  indicated  as  the  seat 
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of  pain.  The  neighboring  glands  swell  uniformly ;  already  enlarged, 
they  increase  still  further  in  size,  and  are  often  sensitive  to  pressure. 

Also  symptoms  that  indicate  disturbances  of  the  function  of 
hearing.  Difficulty  of  hearing  is  invariable,  and  is  noticeable  even 
to  those  who  are  not  attentive.  One  must  speak  louder  at  first,  then 
almost  shout,  if  he  wishes  to  be  miderstood.  The  older  children  and 
adults  say  that  they  have  heard  eA'erything  as  if  from  a  distance, 
this  feature  becoming  more  and  more  prominent  witliin  a  short  space 
of  time.     Tinnitus  aurium  is  frequently  complained  of. 

The  physical  examination  in  the  milder  cases,  according  to  Biirk- 
ner,"^  gives  the  following  results:  The  membrana  tympani  is  injected, 
lusterless,  reddish-gray,  and  funnel-shaped.  The  characteristic  symp- 
toms of  tliis  "sunken-in  condition"  are  a  marked  projection  of  the 
processus  bre\is  and  of  the  posterior  fold,  and  the  apparent  shortening 
of  the  handle  of  the  malleus,  wliich  always  forms  with  the  posterior 
fold  an  acute  angle  instead  of  a  right  angle.  If  there  is  present  a 
considerable  hypersecretion,  we  see  the  exudate  in  the  under  portion 
of  the  tympanic  membrane  shining  through  with  a  yellowish  color, 
wherefore  it  depends  upon  the  degree  of  swelling  and  the  color  of  the 
membrane  as  to  whether  a  niveau-boimdar}'  is  clearly  ^dsible.  In 
case  of  a  ybtj  marked  collection  of  secretion,  a  portion  of  the  mem- 
b)rana  tympani,  and  especially  the  posterior,  upper  quadrant,  or  the 
entire  membrane  itself  may  bulge  outward. 

The  further  diagnostic  symptoms,  cUscoverable  on  the  introduction 
of  the  catheter,  followed  b}"  inflation  with  air,  I  may  pass  over  at  this 
time.  Biirkner  has  given  them  in  their  proper  place  a  description 
that  fully  satisfies  all  practical  needs.  Thus,  he  gi^'es  very  exact 
directions  as  to  the  best  form  of  catheter  to  introduce — not  always  an 
altogether  easy  procedure.  I  wish  only  to  add  his  description  of  the 
local  conditions  that  are  noted  in  acute  suppurative  middle  ear 
disease,  since  they  are  often  enough  of  importance  in  scarlatina. 

''There  is  already  in  the  first  hours  an  active  injection  of  the 
vessels,  then  a  bluish-red,  sometimes  yellowish-red,  color  of  the 
membrana  tympani.  The  edges  of  the  somewhat  flattened  membrane 
are  not  always  distinctly  recognizable,  because  the  neighboring  deep- 
lying  portions  of  the  auditory  canal  are  also  injected  and  swollen. 
The  swelling  of  the  tympanic  membrane  increases  rapidly,  the  handle 
of  the  malleus  disappears,  a  serous  transudate  occurs,  and  usually  a 
desquamation  also,  which,  when  it  begins  to  roll  off  tiny  shreds  of 

*"Handbuch  der  speciellen  Therapie  innerer  Krankheiten,"  Penzoldt  und 
Stintzing,  Bd.  i,  S.  586.     Jena,  G.  Fischer,  1884. 


518  SCARLATIXA. 

epidermis,  can  impart  a  map-like  appearance  to  the  membrane. 
After  tlie  constantly  increasing  bulging,  through  which  one  ma}^ 
sometimes  see  the  secretion  distinctly  shining,  there  follows  after  a 
few  hours,  or  more  frequently  one  to  three  days,  the  breaking  through 
of  the  pus — the  perforation.  This  is,  at  the  start,  verj^  tiny,  and  its 
position  in  the  majority  of  cases  is  the  anterior,  lower  quadrant.  In 
the  auditory  canal  pus  occurs  sometimes  in  small,  and  sometimes  in 
A^erj'  large  quantities." 

Middle-ear  cUsease  is  always  a  serious  condition.  Apart  from  the 
danger  of  brain  involvement,  which  can  originate  from  it  (see  below), 
the  consequences  must  be  considered  with  regard  to  the  hearing; 
and  in  this  respect  it  is  a  very  important  consideration  that  the 
affection  so  often  is  bilateral. 

Albert  Burckhardt-^Ierian,*  among  the  85  ear  complications  after 
scarlatina  reported  by  him  in  1880,  found  not  less  than  72  cases  (84.7%) 
in  which  both  ears  were  affected.  What  mournful  consequences  this 
can  involve,  and  how  comparative^  frequent  thej^  are,  appears  from 
the  following :  Out  of  4309  cases  of  acquired  deafness  and  dumbness 
reported  by  the  above-named  physician,  no  fewer  than  445  (10.3%) 
were  referable  to  scarlatina.  If  we  consider,  in  addition,  the  more 
or  less  marked  deafness,  which  is  just  as  injurious  to  one's  business 
abilit}^  as  to  his  joy  in  hfe,  we  will  place  the  middle-ear  disease  that 
follows  scarlatina  in  its  proper  illumination. 

Burckhardt-Merian  f  was  of  the  opinion  that  he  must  oppose  the  medi- 
cal men  who  chose  to  see  in  the  condition  a  by  no  means  unwelcome  meta- 
stasis that  leaves  free  the  internal  organs.  "  The  time  is  not  so  far  in  the 
past  when  scarlatinal  suppurations  of  the  ear  were  greeted  by  physicians 
with  a  curious  and  comfortable  satisfaction.  Far  from  seeing  in  them 
a  new  and  grave  complication,  they  held  it  a  favorable  prognostic  sign 
if  in  this  manner  a  diversion  occurred.  The  last  traces  of  the  humoral- 
pathologic  ideas  remain  in  this  tradition,  which,  in  spite  of  the  earnest 
warnings  from  the  aurists,  has  always  swayed  the  masses,  and  often  even 
the  physicians.  In  this,  I  find  by  experience,  lies  the  main  reason  for 
the  indifference  and  carelessness  v^ith  which  even  to-day,  in  a  general 
way,  abscess  of  the  ear  following  scarlatina  is  allowed  to  take  care  of 
itself.  Many  belie"\'e  also  in  the  fatalistic  idea  that  scarlatina  must 
always  spare  something,  and  the  families  of  the  sick  ones  comfort  them- 
selves with  the  belief  that  it  is  better  that  the  organs  of  hearing  should 
be  sacrificed  to  the  disease  than  the  kidneys  or  some  other  organs.  Against 
this  old  notion  we  must  strive  vdth  all  our  energy."  These  are  true 
words,  and  I  trust  that  they  will  meet  with  more  and  more  hearty  accepta- 
tion, and  the  more  so  since  in  such  eases  treatment  at  the  proper  time  can 
afford  good  results. 

*  "  Ueber  den  Scharlach  in  seinen  Beziehungen  zum  Gehororgan,"  v.  Volkmann's 
"  Sammlung  klinischer  Vortrage,"  Chirurgie  Nr.  54.  '\  Loc.  cit.,  pp.  15,  16.. 
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Grave  consequences  are  the  rule  if  there  is  an  extension  of  the 
process  from  the  tympanic  ca^dty  to  the  dura  mater.  The  anatomic 
relations  favor  to  a  marked  degree  this  extension.*  The  tegmen 
tympani  and  the  sutura  petro-squamosa  are  the  dangerous  points. 
The  thin  plate  of  bone  that  forms  the  tegmen  is  itself  easily  pene- 
trable by  the  causes  of  the  inflammation,  and  in  certain  localities 
(the  region  over  the  hammer  and  incus  articulation)  presents  openings 
where  the  dura  and  the  mucous  membrane  of  the  tympanic  cavity 
are  in  direct  apposition.  Through  the  sutura  petro-squamosa,  which 
in  children  remains  wide  open,  the  dura  is  continuous  with  the  perios- 
teum of  the  tympanic  ca^dty,  and  into  it  pass  the  vessels  from  the 
cranial  ca\dty ;  so  that  it  is  not  to  be  wondered  at  that  meningitis, 
abscess  of  the  brain,  and  thrombosis  of  the  sinus  can  originate  in  the. 
tympanic  caYitj. 

A.  Baader  f  reports  a  case  observed  by  Dr.  Kimz  in  which  erosion 
of  the  sinus  transversus  with  fatal  hemorrhages  from  the  ear  originated 
in  a  pmailent  otitis  mecUa  following  scarlatina. 

In-\-olvements  of  the  eyes  in  scarlatina  are  only  rare  cases  to  be 
ascribed  to  the  direct  influence  of  the  toxin.  Inflammatory  condi- 
tions of  the  conjunctiva  occur  early,  appearing  and  running  their 
course  in  a  manner  similar  to  that  in  measles. 

Significant  disorders  ma}^  thus  take  place  in  a  shorter  or  a  longer 
time,  and  we  may  distinguish  between  two  forms : 

1.  In  all  acute  infectious  diseases,  and  similarly  in  scarlatina, 
there  ma}^  be  severe  involvements  of  the  brain,  causing  an  imperfect 
closure  of  the  eyelids  and  a  lessening  of  the  tear  secretion.  Foreign 
bodies  of  all  sorts,  instead  of  being  properly  washed  from  the  cornea, 
now  cause  a  disorder  that  may  lead  to  panophthalmitis  and  loss  of 
the  eye. 

2.  By  means  of  the  tear  duct  infectious  inflammations  may  spread 
to  the  conjunctiva,  and  from  there  involve  the  eyeball.  The  danger 
of  a  loss  of  sight  is  by  no  means  a  rare  one  in  scarlatina,  and  we  have 
every  cause  to  be  on  our  guard.  The  first  warning  symptoms  will  the 
more  easily  be  neglected  since  we  are  concerned  with  a  general  involve- 
ment of  so  serious  a  nature  that  the  attention  of  the  physician  is 
completely  absorbed  in  caring  for  it  alone.  But  the  more  dangerous 
the  entire  condition,  the  more  must  the  details  be  looked  after. 

*Vid.  Merkel,  "Handbuch  der  topographischen  Anatomie,"  Bd.  i,  S.  535, 
Braunschweig,  F.  Vieweg  und  Sohn,  1885-1890. 

t"  Acute  Verblutung  bei  Scharlach, "  Correspondenzblatt  fiir  Schweizer  Aerzte, 
1875,  Bd.  V,  S.  617. 
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Moreover,  there  can  be  no  doubt  that  an  injurious  influence  involving 
the  whole  system  asserts  itself  in  every  one  of  its  members;  and  this 
must  be  as  carefully  guarded  against  as  though  it  appeared  inde- 
pendently and  during  the  perfect  equilibrium  of  the  whole  sj^stem. 
Thus  the  apparently  trifling  inflammations  of  the  conjunctiva,  wliich 
occur  as  early  symptoms  in  severe  cases  of  scarlatina,  deserve  full 
attention. 


INVOLVEMENTS  OF  THE  ORGANS  OF  THE   LYMPHATIC   SYSTEM. 

These  are  affected  in  a  direct  manner  by  the  action  of  the  scar- 
latinal toxin,  and  may  be  involved  by  any  of  the  secondary  infections 
occurring  in  the  course  of  scarlatina.  This  fact  will  account  for  an 
exceedingly  manifold  variety  of  pathologic  processes. 

The  scarlatinal  toxin,  which  exerts  to  a  certain  degree  a  distinct 
influence  upon  those  who  are  attacked  by  it,  always  causes  a  disorder 
of  the  lymphatic  system.  This  is  peculiar  to  the  toxin,  and  it  requires 
no  other  influence  to  cause  it. 

I  consider  it  necessary  to  emphasize  this  statement  with  great 
vigor,  and  to  produce  the  proof  of  its  accuracy.  Let  us  turn  back  to 
the  findings  in  the  autopsies  of  those  who  died  in  a  short  period  from 
scarlatina  (see  Observations  II  to  \1).  It  is  invariably  the  case  that 
the  organs  composing  the  lymphatic  system  in  the  most  various 
portions  of  the  body  are  found  to  have  undergone  pathologic  changes. 
And  not  only  the  lymph  glands, — which  are  always  involved,  now 
more  in  this  locality,  again  in  another,  and  whether  beneath  the  skin 
or  within  the  body, — but  also  the  single  and  multiple  follicles,  wherever 
they  occur.  The  spleen  shows  a  marked  invoh'ement,  often  reaching 
twice  its  normal  size  in  the  early  days  of  the  disease.  This  was  the 
case  in  Observation  V,  in  which  death  occurred  after  two  days.  In 
Observation  III  the  spleen  in  an  eight-year-old  child  measured  on  its 
convexity  13  cm.  (5.12  in.),  and  was  correspondingly  wide  and  thick. 
There  were  also  lymphatic  new-growths  (E.  Wagner)  in  the  spleen 
and  liver. 

In  a  secondary  infection  also  the  spleen  may  be  severely  involved. 
Besides  a  simple  hyperplasia,  infarcts  and  purulent  foci  of  greater  or  less 
size  may  occur,  and  this  forms  no  unusual  occurrence.  Highly  interesting, 
moreover,  is  the  observation  of  Leichtenstern,  that,  together  with  neph- 
ritis, very  frequently  an  acute  enlargement  of  the  spleen  appears  with  a 
renewed  enlargement  of  the  glands.  This  seems  hardly  to  have  come 
under  consideration  before,  and  yet  it  is  a  matter  that  appears  to  me  of 
great  importance. 
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It  may  still  be  objected  that  in  ever}^  case  in  the  beginning  there 
are  other  injurious  agencies  active  together  with  the  scarlatinal  toxin. 
The  precise  bacteriologic  examination  of  Case  4  (see  page  470)  sets 
aside  this  objection  and  allows  us  to  state  the  principle,  which  ought 
to  be  manifest,  as  proved. 

Experience  by  the  sick-bed  leads  to  the  same  conclusion.  In 
every  severe  case  of  scarlatina  a  large  number  of  the  superficial 
lymph  glands  are  swollen.  In  the  case  of  the  cervical  glands,  at  the 
angle  of  the  jaw,  in  the  nape  of  the  neck,  we  ma}^  go  back  to  the 
fact  that  their  source  of  origin  (the  mucous  membranes  that  are 
connected  with  them  through  the  lymph  stream)  is  involved  in  a  more 
or  less  severe  inflammatory  excitement  clue  to  the  scarlatinal  toxin; 
and  also  to  the  fact  that  the  lymph,  which  carries  with  it  the  causes  of 
inflammation,  sifts  through  them.  This  will  not  be  denied,  and  may, 
indeed,  come  into  consideration.  But  it  cannot  be  looked  upon  as 
applicable  to  the  glands  in  the  inguinal  region,  which  are  frequently 
much  swollen,  and  at  a  time  when  the  eruption  is  not  yet  to  be  seen 
on  the  limbs.  If  we  now  consider  the  enlargement  of  the  glands 
within  the  abdomen,  which  occurs  in  scarlatina  entirely  independently 
of  any  disturbance  of  the  digestive  system,  and  is  present  even  in 
mild  forms  of  the  disease,  the  conclusion  must  be  that  the  toxin, 
circulating  with  the  blood  and  lymph  within  the  body,  is  of  itself 
able  to  cause  the  inflammatory  excitement. 

Another  question  is  as  to  whether  the  scarlatinal  toxin  of  itself, 
and  without  the  cooperation  of  other  pathologic  influences,  is  able  to 
cause  a  destruction  of  the  lymphatic  system  and  death  of  tissue  in  the 
patient  attacked  by  it.  The  answer  will  be  a  difficult  one,  because 
the  cases  in  which  the  toxin  fully  unfolds  its  e\dl  influences  end  in  a 
short  time  in  death.  One  might  be  able  to  make  an  accurate  state- 
ment, but  in  order  to  do  this  such  a  careful  histologic,  and  simultan- 
eous bacteriologic,  examination  must  be  undertaken  as  has  not  been 
executed  to  my  knowledge  up  to  this  time.  If  we  hold  to  Henoch's 
opinion  that  the  scarlatinal  toxin  can  cause  necrosis  in  the  pharyngeal 
organs,  which  are  included  in  the  lymphatic  system,  we  must  not 
reject  the  same  possibility  of  its  occurrence  in  the  internal  lymphatic 
glands,  though  the  fact  is  not  proved  (compare  Crooke's  findings  in 
the  mucous  membrane  of  the  stomach,  page  581).  No  investigation 
has  been  carried  out  in  regard  to  the  pathogenic  organisms,  therefore 
the  possibility  that  they  are  the  source  of  the  necrosis  is  not  absolutely 
excluded.  We  must  the  rather  call  attention  to  the  fact  that  we  will 
certainly  see  in  cases  in  which  other  pathogenic  influences  are  active 
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serious  destruction  of  tissue,  whether  caused  through  suppuration, 
or  necrosis,  or  decomposition;  also  in  cases  in  which  the  mucous 
membranes,  robbed  of  their  epithehal  coating,  and  forming  part  of 
the  causal  focus  of  the  glandular  involvement,  have  opened  gate  and 
door  to  the  microbes  that  easily  make  their  way  to  them  and  cause 
suppuration  and  decomposition.  The  cervical  glands,  and  those  of 
the  lower  jaw  and  of  the  pharynx,  come  almost  exclusively  into  con- 
sideration. The  nasal,  the  oral,  and  the  pharyngeal  centers  form  the 
most  important  starting-points  for  these  processes,  characterized  in  the 
most  limited  sense  of  the  word  as  sequels  (secondary  infections).  These 
are  the  conditions  that  so  often  cause  death.  In  contrast  to  them,  the 
actual  danger  of  the  scarlatinal  infection  retires  into  the  background. 
It  suffices  to  mention  the  fact  that  septic  and  gangrenous  conditions 
have  involved  all  portions  of  the  body  in  the  extent  of  the  destruction, 
both  through  intoxications  of  the  system  and  by  affecting  single 
organs  by  means  of  the  blood  or  through  extension  to  neighboring 
tissues ;  also  that  they  are  incalculable,  and  that  their  results  cannot 
be  prevented.  We  have  only  the  slightest  curative  influence  over 
them.  The  difficulties  met  with  by  the  surgeon  and  gynecologist 
before  the  day  of  aseptic  treatment  we  have  still  to  experience  to-day 
in  dealing  with  scarlatinal  sepsis;  we  are  powerless  when  once  the 
disease  is  under  way,  and  are  hardly  ever  in  the  position  to  prevent  it ; 
for  we  cannot  exclude  the  air  from  the  inflamed  cavities,  deprived  as 
they  are  of  their  covering  and  protecting  membrane,  and  just  as 
little  can  we  bring  anything  to  bear  locally  that  will  certainly  destroy 
the  organisms  that  have  already  made  their  way  there.  A  picture 
can  be  drawn  of  the  disease  which,  in  general  outlines  at  least,  will 
represent  the  condition  of  affairs.  In  addition  to  the  swelling  of  the 
lymph  glands  in  the  region  of  the  lower  jaw  and  the  neck,  occurs  that 
of  the  surrounding  parts.  We  can  see  and  feel  the  enlargement 
upward,  as  a  rule,  and  to  the  middle  of  the  ear,  extending  downward 
almost  to  the  clavicle  and  posteriorly  to  the  mastoid  process.  If  it  is, 
as  often  enough,  double-sided,  both  areas  join  in  the  middle  line.  Uni- 
lateral enlargements  merge  into  the  surrounding  tissues  without  a  dis- 
tinct boundary.  Usually  the  enlarged  glands  can  be  distinctly  seen  and 
felt;  more  rarely  their  outlines  also  disappear  in  the  swollen  tissues. 
In  such  cases  one  usually  sees  the  form  of  enlargement  (firm,  un- 
yielding, and  hard  as  a  board,  involving  the  whole  vicinity  of  the 
lower  jaw)  described  as  angina  Ludovici,  which  extends  very  deeply 
into  the  tissues,  and  generally  ends  in  destruction  of  tissue — ^true; 
gangrene.     Even  the  floor  of  the  mouth  may  appear  swollen. 
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The  underlying  skin  is  without  exception  tense,  and  traversed  by 
distended  veins.  It  is  either  pale  and  exsanguinated,  or  red  (bright 
red  to  blue  red),  varying  according  to  the  individual  case. 

The  face  appears  more  or  less  swollen  by  edema,  though  the  fore- 
head and  eyelids  (at  least  the  upper)  are  exempt.  The  nasal  openings 
are  usually  obstructed,  their  edges  excoriated,  covered  with  bloody 
crusts;  the  skin  over  the  nose  is  very  tense,  of  a  white  or  light  blue 
color,  the  entire  nose  appears  enlarged  and  is  sometimes  quite  de- 
formed. 

The  lips  are  swollen,  their  mucous  membrane  is  dry  and  furred  in 
many  places;  especially  in  the  middle  and  at  the  outer  border  there 
are  dry,  blood-stained  scabs.  We  find  a  similar  appearance  on  the 
swollen  tongue,  which  is  covered  with  a  heavy  coating  mixed  with 
blood. 

The  mouth  and  pharynx  are  in  an}^  event  lined  by  a  swollen,  red, 
and  opaque  mucous  membrane.  Usualty  there  may  be  found  also 
upon  the  latter  grayish-yellow  and,  owing  to  extravasation,  brownish- 
red  masses;  or  there  may  appear  on  the  palate  and  on  the  uvula 
tenacious  and  membranous  exudates.  Such  membranes  may  occur 
upon  the  tonsils,  which  may  be  extensively  involved  and  even  de- 
stroyed. 

A  fetid  odor  is  not  lacking.  If  genuine  gangrene  superA'-enes,  the 
breath  is  almost  unbearable.  We  then  see  everywhere  in  the  mouth 
and  pharynx  a  grayish-green  discoloration,  and  shreds  of  dead  tissue 
are  piled  up  here  or  there  or  cast  off  and  ejected  with  the  oral  dis- 
charge, which  is  usually  copious.  The  entire  area  of  the  mouth  is 
ulcerated,  and  bleeds  easily. 

Suppuration  of  the  middle  ear,  evacuating  itself  through  the 
destroyed  tympanic  membrane,  is  quite  frequent.  The  outlook 
becomes  altogether  hopeless  if  panophthalmitis  joins  company  and 
runs  its  invariable  violent  course  with  destruction  of  the  bulb. 

In  the  enlarged  glands  suppuration  may  occur  and  extend  over  a 
longer  or  shorter  period — and  how  often  one  waits  longingly  for  the 
occurrence!  If  we  have  made  incisions,  or  if  in  the  neglected  cases 
rupture  takes  place,  probably  a  temporary  improvement  is  noted; 
healing,  however,  is  not  yet  at  hand.  It  always  requires  a  long  time 
until  the  focus  of  suppuration  is  closed  off,  and  it  is  by  no  means  a  rarity 
for  genuine  gangrene  to  appear  soon  after  this  point.  We  now  see 
the  pale  yellow  or  bluish  skin, — bare  of  every  vestige  of  fatty  tissue, 
and  appearing  a  grayish-green  color  in  the  ruptured  portions, — 
stretching  itself  over  a  space  in  whose  floor  muscles,  tendons,  vessels,. 
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and  nerves  appear  as  though  dissected  out.  Everywhere  the  shape- 
less remains  of  destroyed  tissues  He  scattered  between. 

The  constitutional  S3''mptoms  are  no  less  severe.  Fever;  rises  of 
temperature  that  follow  no  rule,  and  are  perhaps  interrupted  by 
periods  of  subnormal  temperature  for  a  shorter  or  longer  time;  de- 
generation of  the  tissues  attacked  by  the  poison  or  poisons,  and  loss 
of  bodily  functions  in  every  direction.  In  addition,  there  is  the 
insufficient  repairing  power;  the  disposition  to  accept  nourishment 
is  as  slight  as  the  ability  to  use  and  incorporate  what  is  ingested.  On 
all  sides  the  continually  increasing  emaciation  makes  itself  evident, 
as  well  as  a  weakness  that  increases  from  day  to  clay ;  not  only  of  the 
whole  organism,  but  of  the  single  members.  Light  pressure  upon  the 
skin  may  now  lead  to  decubitus;  a  superficial  irritation  of  the  con- 
junctiva to  ulceration;  and,  owing  to  the  insufficient  change  of 
position,  pulmonary  hypostasis  sets  in.  As  distinct  indications  of 
the  injury  suffered  by  the  entire  system  we  have  the  extravasations 
under  the  skin  and  mucous  membranes.  All  of  this  we  actuall)^  see, 
and  the  condition  is  not  a  very  different  one  in  the  internal  organs. 
There,  also,  disturbances  of  circulation,  at  other  times  of  little  sig- 
nificance, suffice  to  cause  fatal  results. 

This  forms  a  sketch  of  the  case,  though  in  every  instance  we  will 
meet  with  a  new  arrangement  of  details.  I  would  like,  now,  to 
present  two  cases  that  do  not  differ  too  much  from  the  average  type. 

Observation  XVI. — Karl  St.,  five  years  of  age.  With  the  exception 
of  an  angina  which  occurred  a  few  weeks  ago  and  disappeared  in  six 
days,  he  has  had  no  previous  ilhiess.  On  May  23, 1878,  sudden  appearance 
of  malaise,  loss  of  appetite,  and  during  the  following  night  sensations  of 
heat,  restlessness,  and  mind  wandering.  On  the  morning  of  the  24th 
severe  vomiting,  pain  in  the  throat,  difficulty  in  swallowing.  Admitted 
to  treatment  in  the  evening. 

Child  well  nourished,  with  a  beginning  scarlatinal  exanthem.  Tongue 
grayish-yellow,  the  red,  swollen  papillae  already  visible.  Hard  and  soft 
palate  ver}'  red;  the  tonsils  swollen  and  almost  meeting  in  the  middle, 
their  adjacent  surfaces  covered  with  a  grayish- white,  firmly  adherent 
membrane.  The  lymph  glands  at  the  angles  of  both  lower  jaws  consider- 
ably swollen;  the  axillary  and  inguinal  glands  less  so.  The  spleen  mark- 
edly enlarged.  Some  bronchial  catarrh;  otherwise  no  evident  abnor- 
malities. 

In  the  ensuing  days  the  eruption  became  more  distinct.  I  will  only 
cite  in  detail  the  changes  in  the  glands  that  are  of  interest.  The  history 
reads  as  follows : 

May  27th:  Swelling  of  the  cervical  glands  diminished,  likewise  the 
involvement  of  the  pharynx  has  subsided. 

May  31st:  Glands  on  the  right  side  of  neck  very  markedly  swollen, 
and  the  skin  over  them  reddened. 
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June  1st:  Glands  of  the  neck  are  still  more  swollen,  and  the  skin 
edematous. 

June  3d:  On  the  right  side  over  the  glandular  tumors,  indistinct 
fluctuation. 

June  5th :  Incision  on  the  right  side,  from  which  a  fairly  large  quantity 
of  pus  was  evacuated.  On  the  left  side  more  marked  swelling  with  red 
and  edematous  skin.  The  involvement  of  the  pharyngeal  organs  is  less 
and  less  evident. 

June  9th :  Incision  on  the  left  side,  from  w^iich  only  a  small  quantity 
of  pus  was  obtained.  The  tissues  on  both  sides  of  the  neck  are  markedly 
infiltrated. 

June  11th:  On  the  right  side  the  cervical  sweUing  has  almost  entirely 
disappeared ;  on  the  left  it  is  much  diminished. 

June  14th:  The  comparatively  slight  suppuration  on  the  left  side  is 
evidently  growing  more  marked  from  below. 

June  16th :  Discharge  of  pus  from  the  left  ear  without  warning. 

During  the  night  of  June  18th-19th  extravasations  of  blood  appeared 
under  the  skin  on  the  chest  and  abdomen;  the  general  condition,  which 
up  to  that  time  had  been  tolerable,  now  became  serious. 

On  June  20th,  at  1  o'clock  a.  m.,  death  occurred,  without  other  symp- 
toms than  those  of  sudden  and  general  collapse. 

Autopsy,  fourteen  hours  postmortem  (Prof.  v.  Schiippel) :  "  The  body 
is  emaciated  to  a  marked  degree.  The  skin  discolored  a  dirty  yellow 
to  brown,  with  scattered,  pale  death  spots  on  the  trunk.  The  skin  of 
the  abdomen,  partly  also  of  the  breast,  is  covered  with  numerous,  some- 
times confluent  petechise,  that  are  also  to  be  noted  on  the  legs  and  feet, 
though  in  small  numbers.  The  lips,  especially  in  the  angles  of  the  mouth, 
are  dried  up,  and  on  the  anterior  edge  of  the  sternocleidomastoid  there 
is  a  round  opening,  1  square  centimeter  (0.4  sq.  in.)  in  size,  which  leads  to 
the  right  into  a  cavity  2  or  3  cm.  (0.79  or  1.18  in.)  deep,  whose  edges  and 
base  are  dry,  while  on  the  left  side  the  opening  appears  to  correspond 
^^nth  a  more  recent  incision,  shallower  and  moist  with  permanent  secretion. 

"  The  muscles  are  markedly  atrophic,  of  a  bright  red  color ;  the  sub- 
cutaneous connective  tissue  is  almost  devoid  of  fat.  The  cellular  tissue 
of  the  neck  is  somewhat  more  densely  infiltrated,  especially  around  the 
region  of  the  pus-cavities.  On  the  left  side  the  gangrenous  cavity  extends 
to  a  point  directly  over  the  internal  jugular  vein.  The  mucous  membrane 
of  the  oral  and  pharyngeal  cavities  is  pale  and  not  swollen. 

"  The  retropharyngeal  and  still  more  the  peripharyngeal  cellular  tissue 
in  the  region  of  the  nasopharynx  is  infiltrated  with  pus,  and  on  the  left 
side  joins  with  an  abscess.  The  latter  is  not  connected  with  the  pre- 
viously mentioned  gangrenous  cavity.  In  the  firmly  infiltrated  cellular 
tissue  of  the  vicinity  there  are  a  number  of  moderately  enlarged  lymph 
glands,  w^hich  are  still  soft  and  juicy. 

"  Corresponding  to  the  left  tonsil,  there  is  a  deep  funnel-shaped  ulcer, 
which  is  1  cm.  deep  and  proceeds  toward  the  outside.  On  the  lower 
border  of  this  ulcer,  w^hose  base  is  smooth  and  covered  with  permanent 
secretion,  lie  pulpy  fragments  of  the  tonsillar  tissue.  Also  on  the  right 
the  tonsil  is  half  destroyed,  and  a  similar  ulcer  appears  in  place  of  the 
upper  half.  The  laryngeal  and  tracheal  ■  mucous  membranes  are  pale, 
not  swollen,  and  free  from  pathologic  changes.  The  muscles  at  the 
base  of  the  tongue,  especially  the  genioglossus,  are  full  of  numerous 
petechise  vibices,  as  is  also  the  tongue  substance  in  the  anterior  portion." 
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Pleura  and  lungs  (abstract) :  A  fresh  pleurisy  with  small  quantities 
of  exudate;  on  both  sides  extravasations  into  the  pulmonary  as  well  as 
the  costal  pleura.  In  the  upper  lobe  of  the  right  lung  a  sharply  circum- 
scribed, brownish-red,  moist  infarct,  half  the  size  of  a  cherry,  which  is 
partly  involved  in  a  purulent  softening  and  shows  rather  plainly  a  line 
of  demarcation.  The  parenchyma  in  the  vicinity  is  full  of  blood  and 
ecchymosed.  Otherwise  no  pathologic  foci  in  the  lungs,  which  appear 
partly  inflated,  partly  edematous. 

The  bronchi  and  bronchial  glands  are  hardly  affected. 

In  the  pericardium  a  small  quantity  of  very  turbid  mucoid  fluid, 
containing  purulent  particles.  The  pericardium  everywhere  covered  with 
mucofibrinous  exudate,  lusterless  and  opaque.  The  serosa  considerably 
ecchymosed.  The  heart  is,  on  the  whole,  flabby,  and  in  its  chambers  are 
scanty,  moist,  pale  clots.  The  cardiac  muscle  is  relaxed,  pale  brown, 
shiny  A^th  fat,  rather  firm  to  the  touch. 

In  the  abdomen,  in  the  dependent  portions  a  mucopurulent,  turbid, 
brownish-yellow  fluid,  whose  total  quantity  amounts  to  perhaps  half  a 
liter.  All  the  organs  covered  by  the  peritoneum  are  coated  mth  a  turbid, 
smeary,  muco-purulo-fibrinous  membrane. 

The  spleen  is  firmly  adherent  to  the  surrounding  parts.  Its  capsule 
is  rough  and  ecchymosed  in  many  areas.  The  organ  is  enlarged  to  fully 
twice  its  normal  size,  and  especially  in  breadth.  The  tissue  is  very  pale, 
grayish-red,  of  seemingly  firm  consistence,  yet  somewhat  more  relaxed 
than  usual.     On  section  the  surface  is  homogeneous. 

The  Uver  is  bound  down  to  the  diaphragm  by  an  old  adhesion.  Its 
serosa  is  diffusely  opaque,  pale  gray  in  color.  The  organ  is  normal  in 
size,  extremely  poor  in  blood,  very  pale  grayish-red  in  color,  its  acinous 
arrangement  is  faintly  evident,  the  tissue  appears  somewhat  fatty  and. 
full  of  small  whitish  lymphatic  nodes  that  are  hard  to  distinguish.  The 
bile  is  thick  and  dark  colored. 

The  left  kidney  is  swollen  to  almost  double  its  size,  and  is  flabby  and 
relaxed  to  the  highest  degree.  The  capsule  is  easily  and  smoothly  separ- 
able. On  the  surface  of  the  kidney  are  many  small  hemorrhages,  partly 
brown  through  metabolic  changes,  while  on  the  other  side  of  the  organ 
they  are  blackish,  owing  to  the  nearness  of  the  bowel.  On  section,  the 
pyramids  are  seen  to  be  colored  a  faint  pink,  while  the  cortical  substance 
is  pale  yellowish-white  to  a  yellow  color.  Extreme  anemia.  The  tissues 
are  markedly  moist  wdth  edema.  The  medullary  substance  is  very  slight 
compared  \\'ith  the  swollen  cortex.  The  latter  seems  almost  homo- 
geneous, and  is  supplied  with  few  vessels.  From  the  surface  can  be  scraped 
a  slightly  turbid  pulp.  The  right  kidney  does  not  appear  quite  so  large 
as  the  left,  but  has  the  same  characteristics. 

The  bladder  is  completely  empty,  and  its  mucous  membrane  is  spotted 
red. 

In  the  stomach  a  greenish  fluid,  the  mucous  membrane  swollen,  of  a 
pale  gray  to  a  bihous  color,  with  numerous  and  mostly  fresh  ecchymoses, 
which  appear  as  vibices,  especially  in  the  folds  of  the  mucous  membrane, 
and  also  in  the  serosa.  On  the  posterior  wall  of  the  stomach,  in  the 
neighborhood  of  the  small  curvature,  there  occur  in  the  mucous  membranes 
three  swollen  areas,  almost  like  pustules,  whose  substance  is  loose  and 
stained  with  bile;  in  the  center  a  blackish-gray,  sunken-in,  and  necrotic 
portion,  while  on  the  edge  there  is  a  red  area  caused  by  extravasation  of 
blood  (necrosis?). 


CONSIDERATION  OF  THE  SYMPTOMS. 


527 


The  mesenteric  glands  somewhat  swollen  and  pale.     In  the  large  and 
small    intestines,   besides 

a    somewhat    (here     and  S 

there)  evident  swelling  of  v, 

the    mucous    membrane,  ^ 
there     is     no     essential 

change.  2 

The  temperature  ^ 
shows  in  its  marked  ^ 
features  what  took  place  | 
(see  Fig.  77).  The  first  I 
portion  of  the  tempera- 
ture curve  corresponds  f  t 
to  a  medium  severity  of  =5!  | 
involvement  by  the  scar-  ~  i 

CD     ^' 

latina;  the  eruption  and  "^  & 
its  extension  over  the  =  | 
body  being  followed  by  g|' 
high  readings  of  the  E.^ 
thermometer,  and  the 
course  as  a  whole  show- 
ing a  decidedly  remit- 
tent type.  This  con- 
tinues for  several  days; 
then  there  occurs  simul- 
taneously with  the  sup- 
puration of  the  glands, 
and  in  the  surrounding 
tissues  of  the  neck,  again 
a  marked  rise  of  tem- 
perature. Locally,  dur- 
ing an  apparent  regres- 
sion of  the  symptoms, 
and  certainly  with  the 
condition  in  the  pharynx 
limiting  itself  to  the 
already  involved  por- 
tions, there  is  a  corre- 
sponding increase  of  in- 
flammation in  the  lymph 
glands  and  their  sur- 
rounding    territory. 
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Eight  and  twelve  days,  respectively,  pass  before  suppuration  occurs  in 
such  measure  as  to  warrant  evacuation  by  the  knife.  All  this  time 
the  temperature  continued  at  a  considerable  height, — from  the  read- 
ings, unquestionabh'  remittent  in  type, — and  yet  to  be  characterized 
as  a  very  considerable  fever.  The  latter  was  a  mark  of  the  extending 
septic  infection  of  the  S3^stem,  to  which  the  temperature  curve  corre- 
sponded. That  the  local  process  of  abscess  formation  was  no  longer 
active^  in  control  follows  from  the  fact  that  about  two  hours  after  the 
evacuation  of  the  pus  on  the  right  side  a  fall  of  more  than  1.5°  C.  (34.7° 
F.)  in  temperature  followed,  and  yet  after  two  hours  more  the  previous 
height  ivas  again  attained. 

During  the  week  preceding  the  death  the  temperature  fell  to  sub- 
normal, as  a  result  of  the  exhaustion  of  the  system.  The  process  in 
the  middle  ear  did  not  again  become  e\dclent. 

There  were  no  violent  symptoms  present,  only  from  day  to  cla}^  an 
increasing  failure  in  nutrition,  which  finally  expressed  itself  in  the  form 
of  extravasations  into  the  tissues. 

The  autopsy  teaches  hoio  extensive  the  local  processes  were,  how 
considerable  was  the  involvement  of  the  internal  organs,  also  the  distant 
influence  of  the  septic  infection. 

In  my  opinion,  it  is  essential  in  the  processes  following  scarlatina 
that  are  accompanied  by  suppuration,  in  addition  to  the  absolutely 
necessary  attention  to  all  the  directly  involved  organs,  to  keep  a 
sharp  watch  for  the  general  picture  of  sepsis.  Tliis  is  by  no  means  a 
new  fact,  but  it  requires  emphasis. 

Observation  XVII. — Gottlob  H.,  four  years  of  age.  According  to 
statement,  has  had  no  previous  illness.  Together  with  his  six-year-old 
brother,  was  suddenly  attacked,  on  November  10,  1888:  difficulty  in 
swalloT\dng,  vomiting,  feeling  of  heat. 

Admitted  on  November  Uth.  Well  nourished,  the  face  bloated  and 
red.  Almost  the  entire  body,  especially  the  trunk,  covered  by  an  un- 
usually severe  scarlatinal  exanthem.  Slight  swelling  of  the  lymph  glands 
in  the  groin,  more  marked  on  the  neck,  and  especially  on  and  beneath 
the  angle  of  the  jaw.  Swelling  and  redness  of  the  phar^'ngeal  mucous 
membrane.  Swelling  of  the  tonsils,  which  are  covered  with  a  thin  veil- 
like membrane.     (No  statement  in  regard  to  the  tongue  in  the  history.) 

On  the  right  side  the  upper  and  lower  eyelids  are  red,  and  so  swollen 
that  they  are  closed.     A  protecting  bandage  was  at  once  applied. 

November  12th:  The  skin  on  the  body  presents  a  ^dolet-blue  appear- 
ance. The  membrane  on  the  tonsils  is  more  marked,  its  color  grayish- 
yellow.  Discharge  of  a  clear  serous  fluid  from  the  nose.  Sfight  con- 
junctivitis of  the  right  eye  (in  addition  to  the  bandage,  a  solution  of 
zinc  sulphate,  0.5%). 

November  14th:    The  swelling  of  the  eyelids  on  the  right  side  has 
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subsided;  not  the  conjuncti^dtis,  however.  This  has  become  more  severe, 
and  even  the  subconjunctival  vessels  are  overfilled. 

From  the  mouth  and  nose  comes  a  disagreeable,  insipid-sweet  odor. 
On  the  still  swollen  tonsils  the  membrane  is  discolored  and  ragged.  In 
some  portions  there  are  ulcerations.  The  cer\'ical  glands,  especially  on 
the  right  side,  are  swollen  in  large  packets. 

November  16th:  The  discharge  from  the  nose  is  more  and  more  foul 
and  the  fetor  increases.  The  right  cornea  begins  to  cloud.  More  marked 
nutritive  depression.     Loss  of  strength. 

November  18th:  Beginning  of  desciuamation ;  the  skin  is  still  dis- 
tinctly cyanotic.  The  cer\ical  glands  on  the  left  side  are  also  much 
more  swollen.     Large  ulcerous  cavities  in  both  tonsils. 

November  20th:  The  right  cornea  has  become  necrotic.  Slight  con- 
junctivitis also  on  the  left  side.  Increase  of  the  general  weakness,  and, 
in  addition,  the  heart  is  in  poor  condition. 

November  21st:  The  right  bulb  altogether  destroyed.  The  lens 
appears  exposed  to  view. 

Of  the  further  course  it  reciuires  only  to  be  said  that  the  left-sided 
conjunctivitis  subsided.  Prof.  Schleich  saw  the  patient  and  prescribed 
drops  of  sublimate  solution,  0.5%.  The  general  dissolution  took  its 
course:  a  few  days  before  death  a  gangrenous  ulcer  formed  on  the 
right  side  about  2  cm.  (0.79  in.)  from  the  anus. 

On  December  1st,  "without  any  occurrences  in  the  mean  time  worthy 
of  notice,  death  occurred. 

Autopsy  (Prof.  Nauwerck) :  "  Marked  emaciation.  In  different  areas, 
especially  on  the  neck,  desquamation  of  the  epidermis.  On  both  sides 
of  the  neck  glandular  tumors,  which  show  fluctuation  in  places.  The 
right  eye  sunken  in.  The  cornea  is  covered  by  a  black  scab,  and  the 
surrounding  tissues  are  infiltrated  ^\-ith  pus.  On  incising  the  skin,  on 
the  right  side  of  the  neck  a  glandular  abscess  connected  with  the  skin 
is  opened,  from  which  is  evacuated  a  considerable  amount  of  grayish- 
yellow  pus. 

"  In  place  of  both  tonsils  one  sees  two  large  gaps,  the  edges  of  the 
ulcers  rounded,  grayish- white  in  color,  and  the  base  quite  smooth,  with  a 
discolored,  grayish-yellow  membrane.  T\Tien  the  membrane  is  removed, 
the  base  appears,  as  a  whole,  smooth  and  of  a  pale  grayish  color.  On 
the  right  side  the  ulceration  is  deeper,  its  base  is  uneven,  here  and  there 
necrotic,  grayish-yellow,  opaque,  portions  of  tissue  still  sticking  fast  to 
the  underlying  parts. 

"  The  mucous  membrane  of  the  pharj^nx  and  of  the  entrance  to  the 
larynx  slightly  reddened.  The  mucous  membrane  of  the  larynx  and 
trachea  of  a  pale,  very  light  red  color. 

"To  the  right  and  outward  fron;i  the  right  tonsil  there  is  an  abscess, 
hazelnut  in  size,  "^ath  smooth,  gray,  and  fatty,  necrotic,  opaque  walls. 
This  abscess  is  completely  separated  from  the  tonsillar  ulcers  by  a  parti- 
tion about  2  cm.  (0.79  in.)  thick,  and  the  pus  from  it  has  a  fetid  odor. 
Fmi^her  down  hes  the  abscess  previously  described,  and  still  deeper  a. 
number  of  glands  that  are  in  part  only  swollen  and  red,  'and  partly 
involved  in  a  diffuse  suppuration. 

"In  the  external  jugular  vein  there  is  a  soft,  grayish-red  adherent 
thrombus  reaching  to  the  thoracic  opening  and  originating  in  the  deepest 
of  the  suppurating  glands.  The  external  jugular  vein  is  entirely  sur- 
rounded by  the  suppurating  glands,  which  adhere  closely  to  the  walls. 
34 
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The  interior  of  the  vein  appears  of  a  grayish-red  color.  The  thrombus 
in  certain  areas  is  in  the  process  of  undergoing  degeneration.  On  the 
left  side  is  the  previously  mentioned  larger  glandular  abscess,  whose 
walls  are  infiltrated.  In  this  area  no  thrombi  are  to  be  found.  The 
spleen  is  twice  its  normal  size,  and  of  a  rather  dark  gray  color." 

With  regard  to  the  remainder  of  the  examination,  it  need  only  be 

stated  that  the  heart  muscles 
appeared  anemic  and  somewhat 
flabby,  and  that  there  was  a 
wide-spread,  purulent  capillary 
bronchitis.  The  pleura  and 
peritoneum  were  free;  the  kid- 
neys edematous  and  anemic; 
the  liver  slightly  fatty;  the 
gastro-intestinal  tract  anemic 
and  slightly  catarrhal.  Finally, 
there  was  the  gangrenous  (decu- 
bitus) ulcer  in  the  vicinity  of 
the  anus.  This  case  presents 
several  variations  from  the  pre- 
ceding one  (Observation  XVI). 
If  we  follow  out  the  main 
features  of  the  disease  as  a 
whole,  the  course  of  the  tem- 
perature will  be  recognized 
(Fig.  78),  as  w^ell  as  the  fact 
that  there  is,  except  for  the  first 
days  of  the  illness,  w^hich  may 
have  been  influenced  in  a 
measure  by  the  scarlatinal 
toxin  alone,  less  of  the  variation 
to  be  noted  than  is  compatible 
with  the  newly  forming  foci. 
Considered  in  its  entirety,  it  is 
rather  more  on  the  type  of  a 
constant  fever,  to  which  are 
added  for  short  periods — for 
hours — marked  rises  or  falls  of  temperature;  the  actual  extremes  of 
rise  and  fall,  however,  not  being  excessive.  How  far  the  early  gan- 
grene affected  these  conditions  cannot  be  ascertained.  Septico- 
putrid  infection,  or  septicemia,  forms   the  best  characterization  for 
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the  general  condition.  The  involvement  of  the  eyes  is  well  worthy 
of  notice. 

It  would  almost  appear  as  if  one  must  refer  the  destruction  of  the 
right  eye  to  a  local  influence  of  specific  nature.  Strongly  in  favor  of 
this  view  is  the  fact  that  in  the  very  beginning  there  was  present  such 
a  well-developed  inflammation  of  the  lids,  and  that  the  conjunctivitis 
developed  later.  The  extension  to  the  cornea  could  not  be  prevented, 
although  a  protecting  bandage  was  placed  over  the  eye  and  appro- 
priate treatment  employed.  We  cannot  ascribe  the  condition  to  an 
extension  of  the  suppurative  and  gangrenous  process  in  the  nasal 
mucous  membrane  through  the  lacrimal  duct,  because  at  that  time 
it  was  not  there.  We  must  also  abandon  the  idea  that  a  general  pre- 
disposing debility  asserted  itself  especially  in  the  eye;  for  the  con- 
juncti^dtis  of  the  left  side  after  a  few  days  entirely  subsided,  though 
at  a  time  when  the  general  intoxication  was  following  a  very  different 
course. 

Further  mention  must  be  made  of  the  phlebitis  originating  from  the 
suppurating  glands  in  tJie  jugidaris  externa  which  they  surrounded, 
and  of  the  consequent  thrombus  formation  in  the  vein. 

Destruction  of  the  lymph  glands  and  their  immediate  surroundings 
can  cause  the  severest  of  local  consequences.  Primarily,  the  injuries 
to  the  great  cer^dcal  vessels  are  to  be  mentioned,  including  the  carotid 
artery,  as  well  as  the  jugular  vein. 

There  exists  no  satisfacton,',  complete  commentary"  on  this  subject. 
Short  but  exhaustive  descriptions  of  indi\ddual  cases  are  given  by  A. 
Baader,*  and  also  by  J.  MoUer.t  Then  Charles  West.t  Three  fatal 
cases  were  observed  by  Kennedy.  Dr.  Huber,  in  Memmingen,  has  re- 
ported a  case  §  in  wliich  hemorrhage  from  the  eroded  artery  occurred, 
sho\^ing  itself  by  a  moderate-sized  tumor  on  the  neck  (hematoma 
scarlatinosum,  he  calls  it),  which  when  opened  by  incision  resulted  in 
death. 

I  quote  as  an  instance  an  extract  from  the  article  by  A.  Baader :  "  A 
four-year-old  child  became  severely  ill  of  scarlatina  with  marked  pharyn- 
geal diphtheritis.  At  the  end  of  the  third  week  the  cervical  glands  on 
the  right  side  suppurated,  healing  after  an  incision,  in  a  short  time.  In 
the  fourth  week  there  appeared  swollen  glands  on  the  left  side,  T\ith 
fever  that  quickly  increased  in  intensity.     The  physician  found  severe 

*"  Acute  Yerblutung  bei  Scharlach,"  Corres-pondenzhlatt  fiir  Schweize  Aerzte, 
1875,  Bd.  V,  S.  614. 

t  "  Beschreibung  einer  Scharlachepidemie  u.  s.  w. ,"  Archiv  fiir  physiologische 
Heilkunde,  Bd.  iv,  S.  549-552. 

J"Pathologie  und  Therapie  der  Kinderkrankheiten,"  4th  edition,  Berlin,  A. 
Hirschwald,  1865,  S.  464. 

§  "  Deutsches  Archiv  fiir  klinische  Medicin,  Bd.  viii,  S.  422. 
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symptoms  of  tracheal  stenosis,  protracted  and  difficult  respiration,  the 
neck  was  extended,  the  head  drawn  back;  especially  the  inspiration  was 
labored.  The  epigastrium,  instead  of  being  distended,  was  sunken  in. 
The  skin  of  the  face  was  cyanotic  to  a  high  degree." 

As  the  cause  of  the  condition  there  was  a  decided  tumor  noted  in  the 
submaxillary  region  on  the  left  side.  "  This  was  so  considerable  that  the 
edge  of  the  lower  jaw  and  a  part  of  the  ascending  ramus  not  only  was  no 
longer  distinguishable,  but  the  sweUing  extended  even  further,  reaching 
the  laryngeal  region  and  the  Adam's  apple.  The  bluish-red  of  the  skin 
showed  a  marbled  appearance." 

The  attending  physician.  Dr.  Rippmann,  made  an  incision  in  order 
to  reheve  the  threatened  symptoms  of  laryngeal  stenosis  by  evacuation 
of  the  pus.  No  pus  appeared,  however,  and  in  its  stead  came  a  dark 
black  and  firm  blood-clot,  after  the  removal  of  which  followed  a  thick 
stream  of  arterial  blood.  Pressure  caused  the  hemorrhage  to  cease, 
after  the  wound  of  incision  had  been  sutured.  Then  four  days  later  a 
severe  hemorrhage  occurred  from  the  mouth  and  nose,  with  a  fatal 
result. 

The  autopsy  proved  that  the  external  carotid  had  been  destroyed  by 
gangrene.  The  hemorrhage  occurred  externally  only  after  the  removal 
of  the  compressing  clot  by  the  physician's  hand.  Then  the  sac  surround- 
ing the  carotid — the  purulent  and  gangrenous  tissue  had  constituted 
the  walls  for  the  abscess  cavity — ruptured  internally.  At  this  point, 
since  there  was  no  longer  any  resistance,  the  hemorrhage  took  place. 

This  case  is  an  unusually  instructive  one  for  the  practising 
physician.  The  danger  involved  in  the  stenosis  of  the  trachea 
certainly  warranted  the  opening  of  the  supposed  abscess.  More- 
over, the  subsidence  of  the  respiratory  symptoms  proved  that  the 
local  obstructions  had  been  removed,  and  the  powerful  stream  of 
blood  showed  that  an  artery  had  been  injured.  It  is  easy  to  con- 
ceive that  no  one  should  have  thought  of  the  external  carotid  itself, 
and  the  stoppage  of  the  flow  and  the  pulsations  of  the  branches  of 
the  carotid  gave  ground  for  the  belief  that  it  was  only  a  small  artery. 
The  point  of  perforation  lay  to  the  inside  of  the  artery,  and  the  flow  of 
blood  was  thus  prevented  by  the  pressure  of  the  bandage  from  forcing 
against  the  external  wall  of  the  abscess  sac  that  surrounded  the 
artery.  Only  when  the  resisting  power  of  the  necrotic  tissue  had 
been  diminished  too  far  to  allow  it  longer  to  meet  the  pressure  did 
the  blood  make  its  way  from  the  carotid  into  the  mouth. 

For  the  above  reason  the  carotid  was  not  ligated,  though  the 
procedure  was  earnestly  considered.  Whether  in  this  way  the  fatal 
result  could  have  been  prevented  no  one  can  say.  Under  the  existing 
circumstances,  however,  the  procedure  w^as  certainly  authorized.  In 
one  of  MoUer's  cases  it  was  carried  out,  and,  in  spite  of  the  operation 
being  in  a  portion  of  the  neck  that  was  involved  in  gangrene,  the  case 
recovered. 
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Baader  reports  in  regard  to  this  observation: 

A  six-year-old  child  became  ill  of  a  severe  attack  of  scarlatina  with 
marked  diphtheritis  of  the  pharynx,  mouth,  and  nose.  On  the  thirteenth 
day  of  the  disease  "from  the  ear  to  the  shoulder,  and  to  the  sterno-cla- 
vicular  articulation,  appeared  a  tumor  of  phlegmonous  character,  and 
everywhere  fluctuating.  In  the  lowest  portion,  about  two  finger's- 
breadths  beneath  the  middle  of  the  clavicle,  I  made  a  transverse  incision. 
From  the  opening  flowed  a  blackish,  putrid  fluid,  mixed  with  many  shreds 
of  tissue."  The  severe  constitutional  symptoms— 40.5°  C.  (104.9°  F.), 
and  an  almost  unreckonable,  small  pulse — subsided  somewhat,  and  the 
child  took  nourishment,  so  that  there  seemed  to  be  hope.  On  the 
evening  of  the  twentieth  day  of  the  disease,  however,  the  fever  was 
renewed,  with  signs  of  a  bilateral  lobular  pneumonia.  In  the  following 
night,  while  the  child  lay  in  a  stupor,  a  profuse  hemorrhage  suddenly 
occurred  from  the  wound,  and  was  stopped  by  its  father  by  pressure  of 
the  finger.  The  extensive  sac  of  the  gangrenous  abscess  was  by  the  next 
morning  tightly  distended,  fluctuating  at  no  point,  and  in  the  wound 
appeared  a  black  coagulum. 

The  autopsy  showed  the  following:  The  abscess  cavity  reached  ante- 
riorly to  the  right  edge  of  the  sternum,  below  to  the  lower  edge  of  the 
pectorales  major,  and  outward  to  the  outer  edge  of  the  shoulder.  In  the 
external  jugular  vein  in  the  supraclavicular  fossa  there  was  an  irregular 
and  jagged  perforation,  in  which  was  a  coagulum  that  could  be  easily 
removed  with  the  forceps.     The  lumen  of  the  vein  was  free. 

In  this  case  also  the  hemorrhage  ceased  temporarily.  No  phle- 
bitis had  appeared,  and  possibly  life  might  have  been  preserved  if  it 
had  not  been  for  the  double-sided  bronchopneumonia. 

Dr.  J.  Hamilton  *  relates  a  case  in  which  the  jugular  vein  was 
perforated  by  the  extension  of  the  gangrenous  process  from  the 
necrotic  cervical  lymph  glands  on  its  posterior  wall,  and  yet  the 
patient  lived. 

Cases  have  very  rarely  been  reported  of  the  rupture  of  the  pharynx 
and  the  extrusion  of  blood,  f     Henoch  also  cites  two  such  cases.  | 

The  collection  of  pus  arising  from  the  necrosis  of  the  glands  and 
the  surrounding  parts,  unless  evacuated  at  the  proper  time,  or  unless 
it  ruptures  outward,  makes  its  way  downward.  Henoch  has  seen  the 
apex  of  the  right  pleural  sac  covered  with  pus.  Bartels  has  seen  a 
rupture  into  the  pleural  cavit}^ 

Retropharyngeal  abscess  has  still  to  be  considered.  Bokai§ 
saw  this  occur  seven  times  out  of  664  cases  of  scarlatina  in  the  chil- 
dren's hospital.  Six  times  he  ascribed  it  to  a  retropharyngeal  lymph- 
adenitis arising  from  the  influence  of  the  scarlatinal  poison,  and  only 

*  Quoted  in  Canstatt's  "  Jahresbericht,"  1863,  Bd.  iv,  S.  131. 
t  Cremen,  in  Canstatt's  "Jahresbericht,"  1863,  Bd.  iv,  S.  130. 
J  "  Vorlesungen  iiber  Kinder krankheiten,"  S.  634. 
§  "  Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  x,  S.  108. 
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once  did  it  occur  through  metastasis.  In  the  case  reported  by  Bokai 
more  in  detail  (Case  9  of  his  series),  which  ran  a  fatal  course,  suppu- 
ration appeared  in  a  retropharyngeal  gland  on  the  fifth  day  from  the 
beginning  of  the  cUsease. 

The  earlier  physicians  showed  a  tendency  to  look  on  swellings  of  the 
cellular  tissue  in  the  region  of  the  parotid  gland  that  extend  up  and  pos- 
teriorly as  affections  of  the  gland  itself,  and  spoke  cUrectly  of  parotitis. 
Usually  the  parotid  gland  is  Httle  if  at  all  involved  (v.  Amnion,  Roser, 
MoUer). 

It  is  a  different  matter  in  a  constitutional  septic  condition,  in  which 
the  gland,  or,  more  properly,  the  gland  and  the  surrounding  connective 
tissue,  can  be  totally  destroyed. 

INVOLVEMENT  OF  THE  JOINTS  AND  BONES   (THE  SO-CALLED 
SCARLATINAL   RHEUMATISM)  * 

It  is  true  also  in  the  case  of  these  affections  that  we  cannot  with 
accuracy  decide  what  to  ascribe  to  the  scarlatinal  toxin  alone,  and 
what  to  the  accompanying  causes  of  disease. 

Without  question,  if  the  pus-producing  organisms  may  interfere, 
the  involvement  of  the  joints  is  merely  a  symptom  of  a  septic  con- 
dition, and  not  a  real  comphcation.  Such  cases  are  severe  and  often 
enough  run  a  course  that  is  characterized  by  other  locahzations  in 
the  vital  organs. 

From  these  cases  those  of  a  mild  type  must  be  separated,  and 
clinically  this  presents  no  real  cUfficulties.  But  it  should  be  stated  here 
that  a  case  appearing  at  first  to  be  a  mild  one  may  take  on  a  grave 
character.  Moreover,  the  anatomic  forms  of  the  inflammation — 
serous  and  purulent — are  of  marked  significance  in  relation  to  the 
involved  joint,  though  they 'afford  no  conclusion  as  to  the  nature  of 
the  direct  cause  of  the  condition.  The  latter  fact  is  evidenced  by 
Case  5,  reported  by  Bokai— ulcerative  endocarditis;  in  the  involved 
joints  merely  an  increased  quantity  of  clear  yellow  syno^^al  fluid; 
the  cartilages  of  the  joints  smooth,  pale  with  a  touch  of  blue  color; 
the  capsular  membrane  injected  in  places. 

It  is  worthy  of  attention  that  scarlatinal  rheumatism — and  I 
retain  this  term  because  it  is  absolutely  a  harmless  one — in  different 
epidemics  shows  a  remarkable  variation  in  the  frequency  of  its 
occurrence.  ■  Thus,  Koren  f  observed  the  mild  form,  called  by  him 

*  Compare  the  excellent  articles  by  Bokai,  Jr. :  "  Die  acute  Gelenkentziindun, 
als  eine  der  Complicationen  bei  Scarlach,"  "  Jahrbuch  fUr  Kinderheilkunde,"  N.  F., 
Bd.  XIX,  S.  309.  "Ueber  die  scarlatinosen  Gelenkentziindungen,"  Ebendort,  Bd. 
xxiii,  S.  304. 

t  Vid.  Johannessen,  loc.  cit.,  p.  195. 
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synovitis  scarlatinosa,  27  times  among  426  cases  (Q.3%)  in  the  epi- 
demic in  Christiana,  during  the  years  1875  to  1877.  Henry  Ashby,* 
among  500  cases  in  the  Children's  Hospital  in  Manchester,  saw  10 
mild  (2%)  and  2  severe  cases. 

All  observations  in  regard  to  the  milder  affections,  wherever  and 
whenever  made,  thoroughly  agree  that  it  is  by  far  the  most  frequent 
variety. 

The  clinical  picture  associated  mth  the  condition  may  be  stated  as 
follows:  The  beginning  of  the  involvement  occurs  usually  between 
the  early  part  of  the  second  and  the  third  week  and  coincides  with 
the  desquamation.  Meanwhile  we  have  already  noted  on  the  third 
day  effusions  into  the  joints.  Most  frequentl}^  the  carpal  joints  and 
the  articulations  of  the  fingers  are  involved,  and,  of  the  large  joints, 
the  knees.  No  joint,  however,  remains  altogether  exempt,  and  it  is 
a  noteworthy  fact  that  even  the  articulations  of  the  spinal  column 
may  share  in  the  process.     As  a  rule,  more  than  one  joint  is  involved. 

Among  the  symptoms,  pain  is  hardly  ever  found  missing ;  swelling 
may  either  fail  to  appear,  or  may  be  considerable;  and  naturally 
upon  both  of  these  depend  the  disturbances  of  function  that  vary 
within  wide  limits. 

As  pathognomonic  may  be  mentioned — as  already  done  by 
Trousseau  f — the  great  constancy  of  the  symptoms.  No  sudden 
variations  occur;  the  joint  remains  involved  over  the  entire  period, 
neither  increasing  nor  decreasing  in  size,  as  so  often  occurs  in  acute 
articular  rheumatism. 

This  may  have  some  connection  with  the  short  diuation,  for  in 
most  instances  the  entire  condition  has  disappeared  within  three  or 
four  days,  and,  exceptionally  only,  it  may  last  through  a  week. 

The  general  condition  is  very  often  sHghtly,  and  never  more  than 
in  a  slight  degree,  disturbed,  this  being  also  the  case  with  the  course 
of  the  temperature.  As  far  as  I  can  learn,  there  is  nothing  to  be 
found  in  hterature  in  regard  to  the  relation  of  the  bones  to  such  mild 
affections.  My  own  experience  teaches  me  that  they  may  also  be 
involved,  and  just  as  slightly  and  for  as  short  a  time  as  the  joints. 

I  append  an  instance  which  includes  a  mild  joint  involvement: 

Observatiox  XVIII. — William  H.,  fourteen  years  old.  Became  ill 
on  January  1,  1879,  with  sore  throat,  pain  in  the  ears,  and  chiUy  sensa- 
tions.    Admitted  to  treatment  on  January  3d,  with  angina,  rather  marked 

*  "  On  the  Nature  of  the  So-called  Scarlatinal  Rheumatism,"  Brit.  Med.  Jour., 
1883,  II,  p.  514. 

t"Medicin.  Klinik,"  u.  s.  w.,  Bd.  i,  S.  116. 
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membrane  on  the  right  tonsil,  a  sHght  membrane  on  the  uvula.  The 
tongue  anterioriy  reddened,  swelling  of  the  submaxillary  and  inguinal 
glands.  In  the  evening  the  scarlatinal  eruption,  first  visible  in  the  neck 
and  chest. 

On  the  4th,  extension  of  the  exanthem  over  the  chest,  abdomen,  and 
thighs.  A  scarlatinal  tongue,  the  angina  and  membrane  more  marked. 
Cervical  glands  painful.     General  condition  good. 

On  the  6th  the  eruption  is  fading.  Pains,  especially  at  night,  in  both 
elbows  and  in  the  right  ankle.  Headache.  In  the  evening  the  pains  in 
the  ankle  have  disappeared. 

On  the  7th,  pains  still  continue  in  the  elbows,  especially  in  the  deep 
portions  of  the  joints,  and  on  the  anterior  surface  of  the  humerus.  "  Both 
the  legs  in  the  tibial  regions  are  painful,  especially  on  pressure  between 
the  bones  of  the  leg;  the  tibia  also  at  its  lower  extremity  (on  the  ankle). 
No  distinct  swelling." 

On  the  8th,  pains  in  the  limbs  have  largely  subsided.  No  angina,  no 
longer  any  membrane,  the  glandular  swelling  has  retired. 

TP  "On   the    10th,   deep 

within  the  bend  of  the 
elbow,  the  humerus  is 
still  distinctly  sensitive  to 
pressure." 

On  the  11th  there  is 
no  longer  any  tenderness 
on  pressure. 

Uninterrupted  conva- 
lescence. A  study  of  the 
temperature  curve  (Fig. 
79)  shows  no  disturbance 
corresponding  with  the 
incidents  of  the  illness, 
which  was  mild  from  the 
beginning  and  remained 
so  until  the  end. 

The  case  was  pre- 
cisely similar  to  that  of  a  five-year-old  boy  who  became  ill  at  nearly 
the  same  time. 

*I  am,  unfortunately,  not  able  to  report  how  frequently  in  this  small 
epideixdc  (Lustnau,  from  June  11,  1878,  to  April  14,  1879 — altogether, 
50  cases)  the  bone  and  joint  involvement  was  noted,  since  the  historj'- 
records  are  no  longer  to  be  found.  It  is  a  matter  of  fact,  however,  that 
marked  cases  of  septic  infection  occurred  at  the  time,  and  that  later  they 
increased  so  in  number  that  we  can  almost  speak  of  an  epidemic  disease. 
It  may  be  that  this  has  already  played  its  part.  Certainly  it  will  be 
necessary  to  pay  more  attention  to  the  phenomena  in  the  bones  than  has 
heretofore  been  the  case. 

Bokai  distinguishes  a  group,  which  he  designates  as  "scarlatinous, 
serous  joint  inflammations,  which  follow  an  acute,  or  may  be  a  chronic 
course,  and  sometimes  merge  into  '  white  swelling. ' ' ' 

This  is,  in  all  probability,  simply  a  joint  tuberculosis  which  forms 
as  the  result  of  inflammation  that  is  secondary  to  the  scarlatina. 


41°C, 

— 

im 

ma 

mm  a 

mma 

mlnic 

m 

m 

an 

1  ! 
IjIDc 

im 

m 

a  D 

]  105.8° 

hO" 

11 

"  104° 

w 

^~ 

\/ 

.       1 

I      / 

\     / 

1  2    / 

"  102.2° 

\  / 

/ 

I     . 

38° 

\/ 

/ 

\ 

/ 

'' 

\  , 

,'^ 

V 

\  A 

li"  ^ 

-  100.4° 

i\ 

37** 

,  / 

''?■■ 

v/ 

( 

/\ 

/ 

s 

>i 

V 

\ 

'  \ 

f 

! 

y 

:    98.6° 

1 

1 

Fig.  79. — 1,  Appearance  of  the  eruption  ;  2,  on  this  and  the  fol- 
lowing days  joint  and  bone  pains. 
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Perhaps  those  forms  also  come  mider  observation  which  are  in  the 
beginning  pm*ely  serous,  and  later  have  a  purulent  exudate.  They 
also  belong  to  the  septic  processes,  and  are  real  complications,  just 
as  are  those  which  have  been  preceded  by  an  acute  suppuration. 

It  is  an  unquestioned  fact  *  that  joint  involvements  with  suppura- 
tion do  not  always  accompany  sepsis — involvements  that  are  often 
short  in  duration,  of  little  significance,  and  perhaps  are  simple  serous 
exudates.  We  have  also  in  them  nothing  that  may  be  placed  in 
close  relation  to  the  scarlatina.  Certain  physicians,  such  as  Henoch, 
have  seen  cases  in  which  the  purulent  inflammation  of  the  joint 
originated  in  an  abscess  that  has  ruptured  from  the  vicinity  into  the 
joint. 

In  regard  to  the  frequency  of  all  these  latter  severe  affections,  it 
can  only  be  said  that  it  is  a  slighter  one  than  that  of  the  mild  types. 
The  characteristics  of  the  cUsease  by  no  means  cUstinguish  themselves 
from  those  of  sepsis ;  and,  in  addition  to  the  more  or  less  severe  con- 
stitutional disturbance,  the  local  involvement  asserts  itself  in  the 
parts  that  are  attacked. 

Just  as  in  the  course  of  scarlatina  septic  injection  may  appear,  so 
may  scarlatina  complicate  sepsis.  At  least  it  appears  to  me  that  the 
following  case  admits  of  no  other  interpretation : 

Observatiox  XIX. — Karoline  Th.,  fourteen  years  old.  Beginning 
of  illness  on  December  18,  1878,  at  noon,  with  marked  chilliness,  fol- 
lowed by  heat,  and  pain  in  the  right  shoulder. 

Admitted  in  the  afternoon  of  December  19th.  Marked  dyspnea, 
respirations  52  per  minute,  pulse  160.  The  right  half  of  the  chest  painful 
over  its  entire  extent,  expands  less  than  the  left ;  the  breath  sounds  are 
weaker  on  the  right  side,  especially  in  the  upper  portions  of  the  lungs. 
No  symptoms  of  localization  in  foci  discoverable.  Marked  pains  in  the 
right  shoulder.  The  symptoms  continue  on  the  next  day;  pain  now 
also  in  the  entire  right  upper  extremity. 

On  the  21st:  On  the  face  and  in  the  pharynx  a  decided  redness,  which 
shows  also  on  the  tip  of  the  pale  red  tongue.  At  noon  vomiting  occurred 
t-wice.  The  respirations  have  fallen  to  32,  the  pulse  165  in  the  morning, 
155  in  the  evening. 

On  the  22d :  A  distinct  scarlatinal  exanthem  on  the  neck,  chest,  and 
abdomen,  also  on  the  palate;  angina,  submaxillary  and  inguinal  glands 
swollen,    shoulder-joint   painful,    swollen,    elbow-joint   painful. 

On  the  23d :  Marked  scarlatinal  tongue,  the  exanthem  visible  on  the 
legs.  Pain  in  the  right  shoulder  more  severe,  in  the  elbows  less,  but  in 
the  wrist  and  metacarpophalangeal  articulations  it  is  distinct — every- 
thing right-sided.  A  slight  area  of  consolidation  demonstrable  in  the 
right  upper  lobe,  and  a  sputum  similar  to  that  of  pneumonia  is  said  to 
have  been  expectorated. 

Respirations  25  to  28.     Pulse  in  the  evening  varying  between  115 

*  Compare  Dennig,  loc.cit.,  p.  84. 
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and  130.  The  desquamation  begins  on  the  face  with  the  subsidence  of 
the  pharyngeal  inflammation;  no  membrane  present  on  the  27th.  On 
January  30th  the  exanthem  has  entirely  disappeared.  The  signs  of 
consolidation  still  persist  in  the  right  upper  lobe.  Respirations  between 
32  and  36.  Pulse  1 10  to  120.  The  joint  pains  are  gradually  disappearing. 
A  tumor  is  forming  in  the  anterior  portion  of  the  axilla,  though  in  a  way 
connected  with  the  joint.  Incision  and  evacuation  of  a  considerable 
quantity  of  pus  (laudable)  on  January  2,  1879. 

Information  is  lacking  as  to  the  further  course  of  the  disease.  Re- 
covery followed. 

Simultaneously  with  the  local  affections  that  have  nothing  in 
common  with  the  scarlatina  the  general  condition  followed  its  char- 
acteristic course.  If  we  study  the  temperature  curve  (Fig.  80),  it  is 
apparent  that  the  first  four  days  have  the  highest  fever  records ;  it  ex- 
periences no  further  rise  on  account  of  the  outbreak  of  the  scarlatina. 
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Fig.  80. — 1,  Second  day  of  the  disease  ;  2,  appearance  of  the  eruption  ;  3,  consolidation  in  the  right  upper 

lobe  becomes  demonstrable. 


The  scarlatinal  infection  was  not  a  severe  one,  and  held  a  position 
decidedly  secondary  to  that  of  the  preceding  septic  infection.  The 
non-appearance  of  other  pharj'ngeal  and  glandular  affections,  as  well 
as  the  absence  of  nephritis  from  the  further  course  of  the  disease, 
were  in  accordance  with  the  general  conditions  in  cases  of  mild  scar- 
latina. The  later  rises  in  temperature  hold  a  close  relation  to  the 
pus  formation  that  was  present  from  the  beginning;  i.  e.,  the  peri- 
articular abscess  on  the  shoulder. 

After  its  evacuation,  so  far  as  I  can  learn  from  the  inadequate 
history,  improvement  set  in.  The  question  that  was  frequently 
discussed,  and  by  even  the  physicians  of  earlier  times,  whether, 
especially  in  the  milder  cases,  a  real  complication  with  acute  articular 
rheumatism  (genuine  articular  rheumatism)  might  be  present,  was 
answered  by  them  in  the  negative,  Trousseau  being  the  most  prom- 
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inent  in  the  matter.  Now  that  there  is  a  possibiHty  that  acute 
articular  rheumatism  stands  in  close  relation  to  the  entire  group  of 
affections  caused  by  pus-producing  organisms,  the  subject  becomes 
more  and  more  one  worthy  of  discussion,  or,  rather,  one  that  requires 
it,  and  we  have  still  less  reason  for  going  deeper  into  the  question 
just  mentioned. 

Cardiac  involvement,  and  especially  endocarditis,  according  to  the 
statements  of  some,  may  appear  in  scarlatinal  rheumatism,  and  like- 
wise chorea.  I  will  content  myself  with  the  mere  mention  of  these 
facts.  Their  significance  is  as  little  understood  as  the  general  con- 
sideration of  the  affections  of  the  joints  and  bones. 

[Scarlatinal  Myositis. — Briick  *  regards  this  condition  as  affiliated 
with  scarlatinal  arthritis.  In  the  material  analyzed  by  the  writer  the 
muscles  of  the  trunk  appeared  to  be  the  favorite  localization  (lumbar, 
intercostal,  pectoral,  abdominal,  etc.).  The  complication  appeared 
from  nine  to  twenty-one  days  after  the  debut  of  the  fever,  and  was 
heralded  by  a  rise  of  temperature.  The  chief  spontaneous  symptoms 
were  pain  and  soreness.  When  the  intercostal  muscles  were  affected, 
there  was  a  certain  amount  of  interference  with  respiration;  when 
the  abdominal  wall  was  affected,  the  pain  simulated  that  of  colic. 
As  an  induced  symptom  extreme  sensitiveness  to  pressure  was  noted 
in  some  muscles.  As  a  rule,  however,  massage,  with  warm  baths, 
appeared  to  give  relief. 

Multiple  Neuritis  Following  Scarlatina. — Egis  f  states  that  but 
two  cases  of  this  sequence  are  upon  record,  including  his  own.  In 
the  latter  case  both  peroneal  nerves  were  paralyzed,  and  an  ataxic 
gait  was  present.  Careful  examination  appeared  to  show  that  this 
condition  bore  no  relationship  to  a  possible  postdiphtheritic  paralysis. 
In  all  the  localities  affected  by  the  latter  disease  the  functions  were 
intact,  and  in  this  case  the  picture  of  multiple  neuritis  was  evident.] 

INVOLVEMENTS  OF  THE  KIDNEYS  AND  DROPSY,  WITH  THEIR 
CONSEQUENT  CONDITIONS. 

It  may  be  taken  for  granted  that  the  affections  of  the  kidney- 
appearing  after  scarlatina  stand  in  close  relation  with  the  latter  dis- 
ease. We  were  once  accustomed  to  separate  the  true  inflammations 
of  the  renal  organs — ^that  occur  at  a  later  time,  let  us  say,  in  general, 
after  the  second  week  of  the  disease — from  those  disturbances  that 
the  kidneys  themselves  experience  in  the  beginning.     The  latter  have 

*  Petersh.  med.  Presse,  1896,  No.  18. 

t  "Arch.  f.  Kinderheilk.,"  1900,  xxviii. 
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no  characteristic  features,  and  may  occur  alike  in  all  acute  infections 
connected  with  fever. 

C.  Friedlander  *  reports,  in  regard  to  the  early  form,  that  it 
appears  simultaneously  with  the  exanthem,  or  soon  after,  and  is  only 
of  short  duration — at  the  most,  a  few  weeks.  We  find  anatomically 
a  moderate  hyperemia  of  the  kidney,  with  a  slight  degree  of  cloudy 
swelling  of  the  epithelium  in  the  convoluted  tubules.  The  epithelium 
here  and  there  shows  marked  proliferation,  and  is  later  cast  off  entirely. 
The  vessels  of  the  glomerulus  are  normal,  the  epithelium  of  the  capsule 
being  usually  slightly  thickened,  and  sometimes  there  is  an  albuminous 
fluid  between  the  capsule  and  the  glomerulus.  In  the  convoluted 
tubules,  and  now  and  then  in  the  straight  tubules,  are  found  hyaline 
and  granular  casts,  and  often  only  loose  epithelial  cells  and  small 
round  cells.  The  interstitial  substance  shows  hardly  any  alteration, 
merely  here  and  there  a  number  of  accumulated  round  cells. 

In  the  second  week  there  is  a  complete  regression,  or  at  the  most 
there  remain  microscopic  fat  granules  in  moderate  numbers  in  the 
somewhat  enlarged  epithelial  cells  of  the  tubules.  There  are  also 
occasional  casts  in  the  tubules.  Clinically,  only  the  rarest  indications 
of  edema;  as  a  rule,  albumin  and  casts  in  the  urine. 

Friedlander  has  chosen  for  this  form  the  name  "initial"  catarrhal 
nephritis.  He  describes  as  characteristic  the  glomerulo-nephritis  that 
installs  itself  in  the  third  week  and  later,  as  Klebs  first  described  it 
(1876).  He  recognized  anatomically  "kidneys  containing  the  usual 
amount  of  blood,  or  even  hyperemic,  of  increased  consistency,  and 
reminding  one  of  a  congested  kidney.  Moreover,  while  in  the  con- 
gested kidney  the  glomeruH  show  distinctly  as  blood-red  areas  upon 
the  surface  of  the  cortex,  whose  normal  outline  is  otherwise  well 
preserved,  the  glomeruli  are  everywhere  empty  of  blood,  and  protrude 
as  gray,  more  or  less  markedly  enlarged  granules  over  the  surface  of 
the  corticular  substance.  Apart  from  this,  the  kidney  is  perfectly 
normal,  and  only  in  rare  cases,  and  in  a  long  persistence  of  the  disease, 
is  there  a  partial  clouding  of  the  corticular  substance." 

Microscopically  there  are  seen  "glomeruli  completely  empty  of 
blood,  and  only  occasionally  a  red  blood-corpuscle  in  a  convolution. 
Marked  increase  in  the  number  of  nuclei.  The  glomeruli  are  con- 
verted from  thin-walled  spaces,  possessing  a  clear,  sharply  outlined 
partition,  into  sausage-shaped  solid  masses.  The  wall  and  the  con- 
tents appear  hardly  capable  of  separation,  the  entire  picture  con- 
sisting of  a  finely  granular  material  in  which  here  and  there  fat 

*  "  Ueber  Nephritis  Scarlatinosa,"  Fortschritte  der  Medicin,  Bd.  i,  S.  81. 
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granules  and  many  polymorphous  granules  are  deposited.  The  epi- 
thelium of  the  capsule  is  only  slightly  thickened,  and  only  in  a  few 
cases  is  there  a  marked  proliferation  of  the  latter.  The  scattered 
and  mostly  squamous  cells  of  a  radiating  appearance  that  are  found 
normally  caught  between  the  single  loops  of  the  glomerulus  may 
Hkewise  increase  in  volume  and  number,  though  only  exceptionally 
to  an}^  marked  degree.  In  any  event  it  is  certain,  and  easy  of  deter- 
mination, that  the  impenetrability  of  the  loops  for  the  blood  is  not 
caused  by  pressure  from  without;  rather,  from  a  stoppage  of  the 
lumen. " 

Friedlander  presents  the  foregoing  picture  as  typical  of  the  nephri- 
tis following  scarlatina.  According  to  his  observations,  there  may 
also  occasionally  be  noted : 

1.  Slight  interstitial  infiltrations;  always,  however,  very  local  in 
extent,  and  especially  occurring  around  the  larger  branches  of  the 
vessels. 

2.  Fatty  degeneration  of  the  epithelium,  in  cases  of  longer  duration, 
especially  in  the  convoluted  tubules,  and  usually  in  connection  with  a 
proUferation  of  interstitial  tissue  (transition  to  the  large  white  kidney, 
which  Friedlander  demonstrates  as  quite  rare). 

3.  In  the  arteries  and  also  in  the  glomerular  loops  are  hyaline 
deposits. 

The  clinical  symptoms  are  those  of  scarlatinal  nephritis  in  general 
(see  p.  553). 

Friedlander  has  seen,  still  further,  in  scarlatina — ^though  he  con- 
siders that  it  was  a  case  of  comphcation  with  an  "especially  severe 
diphtheritic  affection,  cer\dcal  phlegmon,"  etc. — the  large  soft  hemor- 
rhagic kidney.  He  describes  the  changes  that  occur  as  follows:  "The 
kidneys  are  enlarged,  markedly  flabby,  and  in  the  cortex  the  out- 
lines are  entirely  lost.  The  latter  is  of  a  diffuse,  gray  color.  As  a 
rule,  there  are  no  glomeruli  to  be  seen,  and  in  their  stead  are  usually 
a  great  number  of  partly  punctiform  hemorrhages,  partly  large 
hemorrhagic  infiltrations." 

Microscopically,  there  is  seen  an  extension  of  the  interstitial  tissue 
caused  by  a  marked  collection  of  small  round  cells,  and  usually  only 
slight  changes  in  the  epithelial  cells.  Friedlander  considers  the  term 
"interstitial  septic  nephritis "  to  be  an  appropriate  one.  He  attempts 
also  to  sharply  distinguish  these  forms  of  kidney  involvement:  "No 
causal  connection  can  be  discovered.  Transition  forms  are  abso- 
lutely lacking,  and  mixed  forms  are  extremely  rare." 

If  we  observe  his  own  descriptions  closely,  however,  they  show 
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that  this  is  not  the  case.  In  the  catarrhal  form  he  mentions  changes 
in  the  glomeruhis ;  the  glomerulo-nephritis,  epithehal  fatty  degenera- 
tion, and  accompan3dng  interstitial  changes  that  are  present  at  least 
here  and  there;  and  how  to  characterize  and  interpret  these  condi- 
tions— as  mixed  or  transition  forms — remains  for  the  individual  to 
decide;   but  present  they  certainly  are. 

Among  the  other  investigators,  one  description  agrees  in  the  main 
vAih  Friedliinder,  though  not  in  the  detailed  account.  E.  Wagner  * 
differs  from  him  to  the  greatest  extent,  and  then  says  that  he  has  never 
seen  a  genuine  ''  Klebs'  nephritis ' '  after  scarlatina.  "  j\Iost  frequently 
the  large  white  kidney  of  Bright  is  found  after  a  duration  of  a  day 
or  of  a  few  weeks;  sometimes  vnXh.  numerous  petechise,  sometimes 
■^^dthout  them.  The  microscope  alone  makes  the  process  clear  and 
shows  in  many  cases  a  great  variation  in  the  glomerular  changes,  in 
the  tubules,  and  also  in  the  stroma." 

More  rarely  occm-s  the  form  described  by  Wagner  as  acute  lympho- 
matous  nephritis;  there  is  cellular  infiltration  of  the  cortex  of  the 
kidney,  the  cells  being  not  of  a  uniform  size,  but  either  much  smaller 
or  much  larger  than  a  red  corpuscle.  The  infiltration  occurs  especially 
around  the  glomeruli,  which  appear  small;  their  capsules  are  often 
either  symmetrically  or  irregularly  compressed  together.  Small 
collections  of  cells  gather  in  the  interstitial  tissue  between  the  more 
or  less  uniformly  compressed  tubules,  whose  epithelium  has  also 
suffered  from  the  pressure.  In  the  areas  that  have  been  spared 
from  this  influence  aU  the  structures — glomeruh,  tubules,  stroma 
capillaries — are  larger  and  more  distended.  The  cases  in  wliich 
Wagner  saw  this  form  were  comphcated  by  severe  pharyngeal  diph- 
theritis,  and  vriXh.  suppurative  joint  involvements.  They  were  un- 
doubtedly instances  of  comphcations  with  at  least  a  predominant 
septic  infection.  The  changes  in  the  glomeruli  are  more  prominent 
in  the  cases  reported  b}"  Crooke,t  but  besides  these  there  are  also  the 
same  early  changes  in  the  tubules  and  in  the  interstitial  substance. 
Crooke  continually  lays  the  main  stress,  as  does  Friedlander,  upon 
the  inflammation  of  the  glomeruli. 

The  fincUngs  of  Sorensen  t  are  similar.     He  also  emphasizes  the 

*  (a)  Deutsches  Archiv  fiir  klinische  Medicin,  Bd.  xxv,  S.  529;  (b)  v.  Ziemssen's 
"Handbuch  der  speciellen  Pathologie  und  Therapie,"  3d  ed.,  Bd.  ix,  S.  150. 

t  "  Zur  pathologischen  Anatomie  des  Scharlachs."  By  Dr.  George  Crooke,  of 
London.  From  the  laboratory  of  Prof.  Eberth  (Halle).  Fortschritte  der  Medicin, 
Bd.  ni,  S.  651. 

f'Ueber  Scharlachnepliritis,"  Zeitschrift  fur  klinische  Medicin,  Bd.  xviii,  S, 
298. 
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significance  of  the  glomerulo-nephritis,  and  is  of  the  opinion  that 
Wagner  has  not  paid  sufficient  attention  to  this  feature. 

This  is,  however,  not  the  case.  Wagner  goes  into  the  question 
thoroughly  enough;  moreover,  it  should  be  understood,  as  Sorensen 
has  suggested  is  possible,  that  in  W^agner's  series  glomerulo-nephritis 
was  present  only  to  a  slight  extent.  This  brought  up  one  of  the  most 
important  points  in  connection  with  scarlatinal  nephritis:  Must 
the  kidney  affections  always  show  the  same  anatomic  pictured  The 
answer  No!  must  be  given  with  great  positiveness.  We  may  always 
be  confident  that  the  glomeruli  are  involved  when  the  clinical  picture 
of  acute  nephritis  arises,*  but,  in  addition,  all  the  other  structures 
of  the  kidney  come  under  consideration,  whether  it  be  the  glandular 
portion  itself,  or  the  vascular  system.  One  may  safely  depend  upon 
Cohnheim's  f  investigations,  which  demonstrate  the  general  condi- 
tions that  are  eliminative  in  this  connection.  Previously  we  had  no 
understanding  of  the  subject.  It  should  also  be  mentioned  here  that 
the  substance  which  involves  the  kidneys  consequent  upon  scarlatina 
circulates  with  the  blood,  and  with  it  makes  its  way  to  the  kidneys. 
The  first  badly  exposed  point  is  the  glomerulus  with  its  epithelial 
covering  (Cohnheim).  It  is  possible  that  under  certain  conditions — 
and  we  must  seek  these  in  the  nature  of  the  toxin,  which  may  have 
a  varying  selective  tendency — now  the  vessel-walls,  and  again  the 
epithelium  within  the  glomerule,  wiU  be  involved.  This,  however, 
appears  to  be  of  minor  importance,  because  the  one  must  suffer  as 
soon  as  the  other  has  experienced  any  considerable  injury. 

Whatever  process  takes  place  in  the  glomerulus  involves  the  epi- 
thehum,  and  then  the  convoluted  tubules ;  and  if  it  is  an  irritant,  it 
msLy  exert  its  influence  here  as  such.  In  view  of  Heidenhain's  f 
investigations,  moreover,  it  is  conceivable  that  the  toxin  may  enter 
the  uriniferous  tubules  from  the  capillary  network  around  them,  and 
not  involve  the  glomeruli.  It  is  an  essential  fact  that  normally 
there  is  never  the  same  current  in  all  the  renal  vessels  alike,  nor  are  all 
the  uriniferous  tubules  employed  to  the  same  extent.  The  consequence 
is  that  the  toxic  influence  affects  neither  the  glomeruli  nor  the  epi- 
thelium of  the  uriniferous  tubules  at  one  and  the  same  time,  and 
therefore  a  nephritis  cannot  well  occur  in  both  kidneys  in  a  uniform 
distribution. 

*  Compare  Nauwerck :  "  Ueber  acute  Glomerulonephritis,"  "  Ziegler's  Beitrage 
zur  pathologischen  Anatomie  unci  Physiologie,"  Jena,  G.  Fisher,  1886,  Bd.  i,  S.  64. 
t "  Vorlesungen  iiber  allgemeine  Pathologie,"  2d  ed.,  1882,  Bd.  ii,  S.  326. 
J  Pfliiger's  Archiv  fur  die  gesammte  Physiologie,  Bd.  ix,  S.  1. 
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This  circumstance  seems  to  me  of  the  greatest  significance  in  the 
consideration  of  scarlatinal  nephritis.  The  influence  exerted  by  an 
inflammatory  substance  depends  not  only  upon  its  intensity,  but  upon 
the  length  of  time  it  remains  in  a  position  in  which  it  has  the  power  to 
act.  In  cases  which  we  can  follow  clinically  an  irregular  course  is 
manifested  for  the  most  part,  improvement  alternating  with  loss  of 
ground.  The  conclusion  that  the  cause  of  the  disease  is  at  the  bottom 
of  this  circumstance,  and  that  it  is  present  in  the  blood,  and  with  the 
latter  makes  its  way  to  the  kidneys,  either  in  increased  quantity  or  in 
increased  strength,  is  to  a  certain  extent  probable.  It  now  becomes 
dependent  upon  the  secretory  conditions  existing  at  that  time  in  the 
involved  portions  of  the  kidney,  and  the  length  of  time  the  injurious 
substance  remains  there.  If  this  be  only  a  short  time,  only  the 
directly  affected  portions  of  tissue  will  have  to  suffer ;  if  it  is  a  longer 
period,  then  the  process  is  somewhat  more  extensive.  Since  materials 
in  solution  in  the  blood  may  come  under  consideration  in  the  question, 
we  may  think  of  a  simple  diffusion,  and  perhaps  even  of  a  pressure 
influence.  Thus  it  may  be  intelligible  how  the  interstitial  tissue  here 
and  there  becomes  involved,  in  addition  to  the  vessels  and  epithelium, 
and  even  in  a  very  mild  inflammation. 

A  deeper  insight  into  the  processes  caused  by  scarlatinal  nephritis 
is  rendered  impossible  by  the  fact  that  we  know  nothing  of  the 
materials  that  are  influential.  It  seems  peremptory,  however,  that 
it  is  something  other  than  organic  elements,  or  micro-organisms ;  for  in 
individual  cases  the  schizomycetes  that  have  been  found  may  often, 
perhaps  always,  have  secured  lodgment  at  a  later  time.  Or  if  they 
were  the  actual  causes  of  the  disease,  then  there  certainly  was  no  true 
scarlatinal  nephritis ;  rather,  a  septic  nephritis  in  the  narrow  sense  of 
the  word,  and  a  true  complication.  How  one  should  stand  in  regard 
to  the  question,  and  what  significance  those  (mostly  severe)  forms 
have  which  occur  in  company  with  an  extensive  necrosis  in  the 
pharynx,  and  wide-spread  suppuration  of  the  glands,  can  also  not  be 
decided  with  certainty.  It  may  be  that  under  the  term  ''septic" 
one  may  make  the  matter  satisfactorily  clear  to  himself.  By  this 
can  merely  be  meant,  however,  the  fact  that  at  the  time  of  its  origin 
something  else  has  been  at  work,  and  perhaps  an  actual  visitation 
and  settling  of  pus  cocci.  This  must  be  decided  according  to  the 
individual  case. 

It  is  altogether  incomprehensible  that  genuine  scarlatinal  nephritis 
should  occur  with  such  varying  frequency.  The  fact  itself  is  certain, 
but  it  is  by  no  means  easy  to  obtain  such  trustworthy  statistics  that 
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one  may  depend  upon  them.  Steiner  estimates  the  variations  as 
from  5  to  70%;  Johannessen  gives  httle  more,  and  does  not  wish  to 
give  more,  than  an  approximate  idea  when  he  places  the  highest 
figures  obtained  from  the  Norwegian  reports  as  at  one  time  about 
90%,  and  at  another  about  70%,  of  the  scarlatinal  patients  who  later 
suffered  from  nephritis.  It  has  been  shown  by  a  number  of  respon- 
sible observers,  as  Bartels  and  E.  Wagner,  that  in  certain  epidemics 
nephritis  may  almost,  or  even  altogether,  fail  to  appear. 

This  teaching  requires  limitation,  if  the  views  held  by  various 
mecUcal  men,  among  Avhom  especially  Sorensen  *  may  be  mentioned, 
shall  be  made  good.  The  gist  is  as  follows :  More  or  less  considerable 
inflammatory  tissue  changes  may  be  present  in  the  kidney,  ivithout 
causing  evident  or  discoverable  symptoms.  The  "clinicar'  symptoms 
of  nephritis  appear  much  later  than  the  anatomic  changes  take  place. 

I  do  not  find  that  the  evidence  brought  by  Sorensen  for  the 
frequency  of  this  occiu-rence  is  conclusive.  We  may  always,  con- 
sidering it  as  a  complement  of  Crooke's  principle,  agree  with  him  in 
saying  "the  processes  are  indicated  in  the  early  stages  of  the  fever, 
from  which  are  developed  sometimes  the  severe  forms  of  nephritis." 

The  facts  that  lie  at  the  bottom  of  the  matter  are  these :  that  renal 
changes  may  actually  be  present  in  the  bodies  of  those  who  have  died 
in  the  early  stages,  but  not  as  a  consequence  of  nephritis.  This,  how- 
ever, need  not  be  the  case.  Sorensen 's  investigations,  moreover, 
relate,  as  it  appears,  almost  exclusively  to  scarlatinal  cases,  accom- 
panied by  ''diphtheritis,"  or  even  by  pneumonia.  One  is  therefore 
hardly  in  a  position  to  say  positively  what  has  been  caused  simply 
and  solely  by  the  scarlatinal  toxin. f 

The  older  behef,  especially  represented  by  Steiner,  J  is  not  fully 
correct:  viz.,  ''that  the  kidney  involvement  in  scarlatina  is  nothing 
other  than  a  peculiar  simultaneous  localization  of  this  infectious  dis- 
ease in  the  uropoietic  sj^stem ;  and  that  the  renal  disease  in  scarlatina 
forms  an  essential  symptom  of  the  general  concUtion,  just  as  do  the 
exanthem  and  the  angina  that  is  almost  never  absent."  The  state- 
ment must  be  characterized  as  unauthorized  ''that  the  kidneys  in- 
variably, and  at  the  beginning  of  the  disease,  share  in  the  scarlatinal 
process."  Apart  from  his  clinical  observations,  Bartels  §  has  paid 
especial  attention  to  this  question,  and  says  that  in  the  great  majority 
of  cases  examined  by  him  neither  albumin  nor  epithelium  from  the 

*  "Ueber  Scharlachnephritis,"  loc.  cit.,  p.  316. 

t  See  page  549.  %  "  Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  i,  S.  440. 

§  Loc.  cit.,  p.  222. 
35 
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uriniferoiis  tubules  could  be  discovered;  he  could  thus  also  present  a 
contradiction  based  on  anatomic  grounds. 

Friedlander  found  among  229  autopsies  upon  scarlatinal  subjects 
only  about  half  as  many  cases  of  renal  involvement,  and  how  far  he 
extended  the  meaning  of  the  latter  term,  so  that  an  oversight  could 
hardly  have  occurred,  is  proved  b}^  his  descriptions  of  the  light,  early 
forms  and  of  the  catarrhal  nephritis. 

On  the  other  hand,  no  objections  can  be  made  to  the  fact  that  the 
nephritis,  as  well  as  the  involvement  of  the  skin  and  of  the  pharyngeal 
mucous  membranes,  can  originate  from  the  influence  of  the  specific 
scarlatinal  poison,  and  in  so  far  we  may  term  it  ''essential." 

This  is,  however,  a  word  that  makes  the  actual  process  no  more 
clear  to  us.     In  this  question  all  our  difficulties  lie  gathered  together. 

Let  us  now  run  over  the  acknowledged  facts.  In  addition  to  the 
marked  variation  in  the  frequency  in  different  epidemics  it  may  be 
mentioned  that : 

1.  Whether  nephritis  makes  its  appearance  in  a  certain  case  or  not  is 
a  matter  independent  of  the  general  character.  In  other  words,  a  mild 
case  of  scarlatina  may  be  accompanied  by  nephritis,  and  a  very 
severe  one  exempt.  On  this  point  nearl)^  every  one  is  agreed.  On 
the  other  hand,  opinions  differ  as  to  whether  in  epidemics  that  are  not 
characterized  by  a  great  frequency  of  renal  involvements,  but  are 
characterized  on  the  whole  as  malignant,  nephritis  in  general  occurs 
more  often  than  in  the  milder  epidemics. 

Bartels  and  Bohn  answer  ''yes"  to  the  question;  Fiirbringer  takes 
the  opposite  view,  and  I  would  like  to  confirm  his  stand,  as  far  as  I 
may  be  allowed  an  opinion.  Severe  cases,  especially  those  accom- 
panied by  diphtheritis,  are  predisposed,  and  alwa^^s  somewhat  more 
frequently  complicated  by  nephritis. 

Whether  this  is  a  nephritis  scarlatinosa  in  the  correct  sense  of  the 
word  is  not  yet  certain,  and  it  appears  to  me  that  we  will  have  to 
take  pains  to  place  the  etiolog}^  on  a  proper  foundation  if  we  are  to 
make  any  further  advance  in  the  solution  of  the  question. 

2.  The  renal  inflammation  following  scarlatina  makes  its  appearance, 
as  a  rule,  in  the  course  of  the  third  week  from  the  heginning  of  the  disease. 
From  the  clinical  standpoint  this  principle  is  an  incontestable  one,  yet 
it  should  be  stated  that  changes  may  already  have  very  early  occurred 
in  the  kidneys.  In  the  present  state  of  our  knowledge  there  appears 
to  be  no  objection  to  the  belief  that  the  scarlatinal  toxin  may  assert 
itself  in  the  kidneys  in  a  very  short  space  of  time,  when  once  it  has 
attained  a  footing  in  the  body.     And  in  this  regard  it  is  of  small  im- 
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portance  whether  we  refer  to  the  elevations  of  the  temperature  or  to 
anything  else,  since  the  toxin  itself  always  remains  the  ultimate 
cause. 

The  eaily  renal  involvement  is  common  to  the  other,  or,  we  may 
better  say,  to  most  of  the  other,  infectious  diseases  that  are  character- 
ized by  fever.  But  the  inflammation  of  the  kidneys  that  occurs  at  a 
time  when  the  other  symptoms  of  the  disease  have  for  the  greater  part, 
or  often  enough  entirely,  cUsappeared  is  pathognomonic.  How  this 
takes  place  requires  explanation. 

The  termination  of  the  renal  affection  is  assigned  to  different 
periods.  That  its  appearance  later  than  the  third  week  is  a  rare 
occm-rence  is  in  accordance  mth  general  experience,  and  the  sixth 
week  has  been  assigned  as  its  latest  hmit  (observation  of  Fiirbringer). 

3.  External  conditions  have  no  significance  with  respect  to  the  occur- 
rence of  the  nephritis,  and  this  may  be  emphasized  in  the  matter  of 
"taking  cold"  as  a  predisposing  influence. 

"The  idea,  that  many  are  contesting  even  to-day,  that  nephritis 
is  the  result  of  a  '  cold, '  or  of  a  suppression  of  epidermal  perspiration, 
is  shared  by  me  in  no  degree  whatsoever,  for  almost  all  of  my  cases 
have  originated  in  spite  of  the  most  scrupulous  care,  and  only  a  few 
children  have  left  their  bed  a  few  days  too  soon"  (Henoch). 

"  I  would  expressly  state  that  I  have  seen  the  most  severe  involve- 
ments of  the  kidne}-  in  the  convalescence  of  scarlatina,  although 
overanxious  parents  ha^^e  not  allowed  the  little  patients  to  get  out 
of  bed,  wliile  neglected  children  in  the  PolicHnic,  who  have  gone 
through  their  scarlatinal  processes,  so  to  speak,  on  the  streets,  have 
remained  exempt"  (Bartels). 

So  far  as  I  can  see,  this  view  is  generally  held  by  German  ph^^si- 
cians.  Among  the  more  recent  ^Titings  I  find  that  the  Copenhagen 
Hospital  physician,  Sorensen,  has  mentioned  exposure  to  cold  at 
least  as  an  occasional  cause,  though  in  rather  ambiguous  terms.* 

The  attempts  at  an  explanation  should  be  briefly  considered.  A 
mechanical  theory  has  been  formulated  by  Bohn,t  as  follows: 

"The  renal  inflammation  in  scarlatina  occurs  because  of  the  collateral 
and  compensatory  flow  of  blood  to  the  kidneys,  resulting  from  the  peculiar 
conditions  under  which  scarlatina  exists.  The  cutis,  as  soon  as  the 
inflammation  has  subsided  from  it,  is  covered  by  a  double  layer  of  exudate 
and  dead  epithelium.  Through  the  vicarious  relations  between  the  skin 
and  Iddneys  a  moment  can  occur  that  -^-ill  cause  circulatory  disturbances 
in  the  skin,  and  as  a  consequence  hyperemia  in  the  kidneys,  with  its 

*  "Ueber  Scharlachnepliritis,"  loc.  cit.,  p.  316. 
t  Gerhardt's  "  Handbuch,"  loc.  cit.,  p.  275. 
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resulting  conditions;  and  this  the  more  easily  takes  place  ^vhen  during 
the  desquamation  the  skin,  wliich  has  grown  sensitive,  experiences  an 
exposure  to  cold.  In  this  way  nephritis  ajDpears  frequently  after  severe 
eruptions  and  delayed  desquamation,  and  children  who  have  been  too 
soon  exposed  to  the  cool  air  are  especially  liable.  In  regard  to  the  cold- 
water  treatment,  it  is  said  "^ith  propriety  that  it  disposes  the  child  almost 
certainly  to  avoid  a  later  nephritis,  and  since  I  have  begim  to  bathe 
early  in  the  case,  and  repeatedly  after  the  fever  has  subsided,  I  have 
seen  many  fewer  of  the  sequels. 

"  One  should  take  notice  of  the  enormous  quantities  of  dead  epidermis 
floating  on  the  surface  of  the  fu'st  and  second  bath  Avaters  (especially 
when  the  bath,  for  external  reasons,  has  only  been  used  late  in  the  case) 
in  order  to  estimate  the  disadvantages  under  which  the  sldn  has  long 
suffered." 

I  must  honestly  admit  that  I  gather  no  positive  information  from 
these  conclusions.  It  should  first  be  stated  that  a  ''collateral  and 
compensator}'  flow  of  blood  to  the  kidneys,"  or  "hyperemia"  of  the 
same  organs,  as  Bohn  later  terms  it,  is  in  no  way  capable  of  producing 
.in  them  an  inflammation.  This  requires  a  special  irritant;  if  it  is  not 
present  in  the  blood  flowing  to  the  kidney,  there  occurs  an  increased 
action  of  the  glands,  and  an  increased  excretion  of  urine.  The  most 
that  could  be  thought  of,  even  theoreticaU}-,  wotild  be  the  rujDture  of 
the  capillaries. 

Bohn,  moreover,  mentions  certain  things  as  predisposing  condi- 
tions to  a  nephritis — a  marked  eruption,  delayed  desquamation,  im- 
proper hygienic  surrotmdings — whose  significance  he  brings  into  ques- 
tion. It  should,  moreover,  be  pointed  out  that  the  renal  inflammation 
may  follow  an  attack  of  scarlatina  that  rims  its  course  ^dth  extra- 
ordinarily shght,  perhaps  very  incomplete,  skin  involvement.  In 
such  a  case  all  mechanical  distm-bances  of  the  skin  are  lacking. 
Enough  has  been  said  to  show  that  the  explanation  is  unsatisfac- 
tory. One  can  but  ascribe  it  to  the  influence  of  the  scarlatinal 
toxin.  This  exerts  an  inflammatory  irritation  upon  the  kidneys. 
Since  the  fact  must  be  met.  however,  that  nephritis  occurs  with  such 
var}dng  frequency  in  different  epidemics,  we  are  compelled  to  present 
a  stiU  further  consideration:  ^'iz.,  that  personal  peculiarities  of  the 
patient  cannot  seriously  come  under  discussion. 

Yet  it  were  very  remarkable  if  the  kidneys  of  scarlatinal  patients 
at  one  time  should  almost  without  exception  react  so  positively  to 
the  toxin,  while  at  another  they  should  appear  insensible  to  even  a 
marked  ciuantity. 

There  remains,  therefore,  something  besides  the  idea  that  the  causes 
for  the  variation  in  the  frequency  are  to  be  looked  for  in  the  scarlatinal 
toxin  alone.     That  explanation  "u-ill  be  the  most  easil}'  conceived,  it  seems 
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to  nie,  which  considers  the  fact  that  the  nephritis  occurs  in  the  later  stages 
of  the  disease.     The  following  possibilities  then  come  into  consideration : 

1.  The  toxin  retained  in  the  body  for  a  long  time,  may  be  so  thorouglily 
changed,  weakened,  that  its  excretion  through  the  kidneys  may  succeed 
Tvdthout  producing  an  inflammation. 

2.  Or  its  virulence  may  have  been  too  (considerable,  and  the  diluting 
force  too  insufficient;  then  it  may  cause  nephritis  in  the  excretion. 

3.  Also  the  possibility  may  be  considered  that  while  the  nature  of 
the  toxin  that  causes  the  inflammation  remains  unaltered  the  same 
toxin  may,  by  passing  gradually  and  slowly  through  the  kidneys,  never 
attain  a  sufficient  concentration  in  the  renal  circulation  to  become  injurious 
in  its  influence.  If,  however,  large  quantities  are  excreted  at  one  time, 
there  maj^  be  temporarily  a  sufficient  accumulation  in  the  renal  circula- 
tion, and  consequently  a  possibility  of  inflammation. 

Perhaps  this  is  the  most  probable  theory.  And  3'et  with  all  of 
the  discussion  we  gain  little  ground.  We  know  nothing  in  regard  to 
the  actual  cause  of  scarlatina,  nothing  of  the  materials  produced  in 
the  body  under  its  stimulus,  that  act  as  the  causes  of  the  inflammation. 
Analog}''  allows  us  in  the  present  state  of  our  knowledge  only  the 
following  form  of  expression  for  the  unknown :  Tubercle  bacillus — 
tuberculin;   tetanus  bacillus — tetanin,  etc.— and  nothing  more. 

Before  I  discuss  the  clinical  symptoms  of  nephritis,  I  wdsh  to 
speak  in  general  terms  of  dropsy  in  scarlatina.  In  the  great  number 
of  cases  dropsy  appears  with  the  nephritis,  and  in  accordance  with  it 
shows  the  characteristics  of  renal  dropsy. 

First  and  foremost,  the  subcutaneous  connective  tissue  is  involved; 
the  edema  frequently  changes  its  location,  and  comes  and  goes  without 
om-  being  able  to  discover  any  certain  reason  for  the  procedure.  More- 
over, effusions  may  take  place  into  the  ca\dties,  and  most  frequently 
ascites  occurs.  Likewise  edema  of  the  glottis,  or  of  the  lungs,  etc., 
may  make  its  appearance. 

The  details  will  be  discussed  at  a  later  point.  An  answer  must 
now  be  given  to  the  question  as  to  whether  dropsy  may  occur  after 
scarlatina  without  nephritis. 

In  the  earlier  hterature  there  are  numerous  statements  answering 
this  question  in  the  affirmative.  Thus,  in  the  article  of  Barthez  and 
RiUiet  *  there  are  a  large  number,  of  which  the  most  noteworthy  is  that 
of  the  Berlin  physician.  Dr.  Phillip.  The  latter,  according  to  the  quota- 
tion by  Quincke,  observed  at  Berlin  during  an  epidemic  of  some  100 
cases,  anasarca  as  a  constant  sequel  of  scarlatina,  and  "in  at  least  60 
cases"  which  he  ("for  the  most  part,  several  times  during  the  course  of 
the  disease")  tested  for  albumin  he  proved  the  absence  of  the  same. 

Quincke  states  truly  that  writers  mention  dropsy  in  scarlatina  without 

*  Loc.  cit.,  p.  179.  Vid.  also  Quincke,  "Ueber  einfache  Scharlach-wasser- 
sucht,"  Berliner  klinische  Wochenschrift,  1882,  S.  409. 
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nephritis  less,  the  more  recent  their  books  are.  Thomas  *  also  discusses 
the  subject,  and  contradicts  the  latter  statement,  succeeding  only  in 
proving  that  he  himself  has  seen  no  pertinent  cases. 

Quincke  reports  three  personal  observations,  of  brothers  and 
sisters.  The}-  were  admitted  to  the  hospital  from  three  to  four  weeks 
after  the  beginning  of  the  scarlatina,  with  anasarca  and  ascites.  In 
the  one  there  ne^'er  was  found  a  trace  of  albumin,  in  both  the  others 
only  a  faint  trace  on  the  da}^  of  their  admission,  and  in  the  youngest 
only  once  afterward.  Formed  substances  (casts,  etc.)  were  never 
found,  notwithstanding  repeated  examinations;  all  were  miserable 
and  poorly  nourished;  the  oldest  had  a  slight  fever  during  the 
first  da}'.  After  the  second  to  the  fourth  week  the  dropsy  had  dis- 
appeared from  all.  That  there  was  any  reason  in  these  cases  to 
assume  the  presence  of  nephritis,  I  would  like  to  den}',  in  company 
with  Quincke ;  and  especiall}^  the  second  case,  in  which  albumin  was 
never  present,  seems  to  be  incontestable. 

But  the  question  has  taken  a  somewhat  different  aspect,  in  the 
Hght  of  the  anatomic  examinations  that  have  followed  the  chnical 
stud}'.     Litten  t  reports  the  following  case : 

Observatiox  XX. — Ida  K.,  twenti'-one  vears  old,  tailoress.  admitted 
on  May  24,  died  on  June  12,  1879. 

The  patient  was  taken  iU  four  days  before  admission  with  a  high  fever 
and  angina.  On  May  23d  appeared  a  scarlatinal  er^-thema,  covering 
the  whole  body.  Temperature  39.3°  C.  (102.7°  F.);  evening,  39.7°  C. 
(103.4°  F.).  The  course  of  the  scarlatina  was  comparatively  regular, 
except  that  the  fever  was  kept  continuaUy  above  the  normal  point  by 
a  bronchial  catarrh  and  mild  pleurisy.  The  urine  was  absolutely  normal. 
In  the  succeeding  days,  while  the  desquamation  developed  along  its 
usual  course,  there  formed  a  diffuse  cervical  phlegmon  on  the  right  side, 
with  a  coincident  swelling  of  the  parotid  gland,  and  of  the  submaxillar}^ 
and  cerA-ical  glands,  which  formed  pockets  larger  in  size  than  a  walnut. 
On  the  28th  the  complete  aphonia  was  striking,  and  caused  a  laryngo- 
scopic  examination,  which  discovered  a  total  paralysis  of  the  'right 
vocal  cord,  continuing  until  death.  We  ascribed  this  to  the  pressure 
upon  the  vagus  by  the  tumor  in  the  neck. 

On  June  1st  a  pericardial  rub  became  audible,  which  likewise  lasted 
until  the  end.  A  slight  edema  of  the  left  side  of  the  face,  appearing  on 
June  oth,  and  disappearing  after  a  few  days,  was  considered  to  be  related 
to  the  swelling  of  the  neck,  becaase  of  which  possibly  the  venous  outflow 
was  hindered.  The  pharsmgitis  increased  also.  The  glandular  tmiior, 
as  weU  as  the  submaxillary  phlegmon,  extended  further  and  further,  and 
over  the  swollen  parotid  fluctuation  could  already  be  detected. 

On  June  11th  the  patient  began  suddenly  to  suffer  from  marked 

*  Von  Ziemssen's  "Handbuch,"  loc.  cit.,  pp.  247,  277,  279. 

t"Beitrage  zur  Lehre  von  der  Scarlatina,''  Charite-Annalen,  1880,  Bd.  vii, 
S.  162. 
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dyspnea,  the  respiratory  rate  rising  from  18  to  60  or  70  per  minute.  At 
the  same  time  the  pulse  frequency  increased  from  74  to  124  and  140  beats 
per  minute. 

In  the  night  of  June  12th  the  patient  had  not  a  moment's  sleep,  0T^ing 
to  the  extreme  dyspnea.  In  spite  of  all  the  narcotics  that  were  tried,  this 
increased,  and  led  to  death  about  midnight. 

The  urine,  which  had  during  the  course  of  the  disease  been  examined 
with  care  several  times  daily,  both  chemically  and  microscopically,  shoT\ed 
absolutely  no  abnormahty.  Once  we  found  scattered  casts  without 
albmninuria — a  symptom  that  has  no  essential  pathologic  significance, 
and  may  occur  in  healthy  people. 

Death  foUowed  on  the  23d  day  of  the  disease. 

The  autopsy  gave  the  follo\\ing  report  from  the  examination  of  the 
kidnevs:  "  Both "kidnevs  extremely  large,  about  17  cm.  (6.67  in.)  long, 
by  9  'cm.  (3.54  in.)  broad,  by  about  5  cm.  (2  in.)  thick.  Their  tissue 
was  markedly  relaxed  and  almost  of  pulpy  confluent  consistence.  The 
cortex  was  verj^  broad  and  opacpe.  The  glomeridi  were  not  discernible 
with  the  naked  eye.  The  whole  parenchyma  was  full  of  numberless 
pinhead  hemorrhages,  and  large  ecchymoses  occurred  under  the  capsule 
and  in  the  peh^is  of  the  kidney." 

From  the  microscopic  examination:  "The  interstitial  tissues  are 
infiltrated  Tilth  blood,  and  there  are  numerous  circumscribed  areas  of 
inflammation  throughout  the  entire  kidney,  most  profuse  under  the 
capsule  and  around  the  glomeruli.  The  glomeruli  are  swohenand  dis- 
tended; the  epithelium  of  the  tubules  in  many  instances  has  lost  its  nuclei 
and  is  indistinctly  limited  by  the  tunica  propria;  also,  within  Bowman's 
capsule  the  epithehal  cells  have  in  many  places  been  cast  off  (filling  the 
interspace  which  in  portions  was  quite  wide  between  the  convolutions 
and  the  capsular  membrane)  in  the  form  of  large  epithelial  balls.  _A  large 
number  of  the  uriniferous  tubules,  especially  in  the  straight  portion,  are 
filled  with  casts;  many  other  tubules  appearing  distinctly  widened."  It 
may,  by  the  way,  be  mentioned  that  the  pericardium,  pleura,  and_  the 
connective  tissue  in  the  anterior  mediastinum,  were  all  involved  in  a 
hemorrhagic  inflammation,  which  had  caused  an  effusion  into  the  peri- 
cardial sac.     The  right  vagus  was  also  extensively  involved. 

Through  this  observation  of  Litten's,  certain  evidence  is  afforded 
that  eyen  a  severe  nephritis  may  run  its  course  entirely  free  from 
clinical  symptoms. 

With  Litten,  I  should  be  inchned  to  consider  the  slight  edema  of 
the  right  side  of  the  face  as  of  local  origin.  If  we  now  add  the  fact  that 
nephritis  may  occur  very  early  in  connection  with  scarlatina,  that  it 
need  not  be  constantly  e^^dent,  at  least  in  its  influence  upon  the  urine 
as  we  see  it, — ^in  this  light  we  cannot  deny  there  is  good  ground  for  ob- 
jection to  the  old  theory.*  Even  though  in  a  case  of  dropsy  following 
scarlatina  no  change  is  eiddent  in  the  urine,  it  is  by  no  means  proved 
that  the  kidneys  remain  unimpaired.  The  later  we  begin  our  observa- 
tions, and  the  less  systematically  they  are  carried  out,  the  more  easy  it 

*Vid.  cases  by  Henoch  in  his  "Vorlesungen  iiber  Kinderkrankheiten." 
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becomes  to  overlook  a  mere  passing  abnormality  in  the  urine.     This 
fact  has  already  been  well  recognized  by  Legendre.* 

As  the  matter  now  stands,  one  must  join  with  Henoch  in  the  warn- 
ing that  care  is  necessary  before  assuming  the  presence  of  scarlatinal 
dropsy  without  involvement  of  the  kidneys.  We  may  go  even  further 
in  saying  that  the  proof  for  the  occurrence  of  dropsy  in  scarlatina 
without  nephritis  has  not  yet  been  adduced — this  being  only  possible 
through  the  autopsy  later. 

Attention  may  be  called  to  the  fact  that  the  meaning  of  the  term 
dropsy,  especially  that  of  anasarca,  either  cannot  be  or  is  not  sharply 
defined.  Thomas  speaks,  for  instance,  of  "simple  edemata,  which 
appear  without  any  discoverable  affection  of  the  kidnej^s,  and  not  only 
in  consequence  of  an  anemic  condition." 

Henoch  and  Fiirbringer  take  a  more  definite  ground  in  distinguish- 
ing the  form  of  dropsy  characterized  as  ''cachectic" — and  with  good 
authority.  Inflammator}^  edemas  in  the  narrow  meaning  of  the  term 
— i.  e.,  such  as  extend  in  the  immediate  vicinity  of  a  certain  inflamma- 
tory focus — do  not  belong  in  this  classification. 

How  does  it  occur  that  in  scarlatinal  dropsy  anasarca  is  so  jrredomi- 
nantly  frequent  and  so  markedly  developed?  The  thought  arises  at  once 
that  the  marked  disturbance  of  the  nutrition  of  the  skin,  peculiar  to 
the  scarlatinal  toxin,  may  prove  an  essential  factor  in  its  causation. 

Barthez  and  RilHet  consider  the  question  in  their  somewhat  ex- 
haustive article,  as  does  Leichtenstern.t  Without  going  into  the  de- 
tails, I  wish  to  state  that  these  authors  have  paid  special  attention  to 
the  lymphatic  system  in  their  investigations.  Cohnheim,f  on  the 
other  hand,  emphasizes  the  blood-vessels,  and  his  conclusions  are  as 
follows : 

The  skin  and  subcutaneous  tissues  suffer  changes  in  respect  to  their 
blood-vessels  as  the  result  of  the  scarlatinal  toxin  that  render  the 
latter  pervious  to  their  contents.  If  these  disturbances  of  nutrition 
become  more  marked,  an  exudation  of  fluid  may  even  now  take 
place,  without  the  blood  itself  becoming  essentially  deteriorated  in  its 
own  composition;  up  to  a  certain  point  this  must  always  take  place  in 
a  severe  scarlatinal  infection.  A  dropsical  anasarca  without  nephritis 
might  thus  be  explained,  and  form  a  parallel  with  inflammatory 
vessel  changes.  If,  now,  through  disease,  the  functional  activity  of 
the  kidneys  is  greatly  diminished,  so  that  water  is  retained  in  the 
body,  plasma  passes  out  from  the  diluted  blood,  and  through  the  per- 

*  Vid.  Barthez-Rilliet,  loc.  cit.,  p.  179.  f  Loc.  cit.,  p.  247. 

%  "  A^orlesungen  iiber  allgemeine  Pathologie,"  Bd.  ii,  S.  450. 
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'^dous  vessels  of  the  skin.  '"In  this  way  the  subcutaneous  cellular 
tissue  forms  a  depository  for  the  water  that  is  not  excreted,  as  it 
should  be,  by  the  kidneys." 

This  interpretation  is  based  upon  the  well-known  investigations 
of  Cohnheim  and  Lichtheim,*  and  the  anatomic  studies  of  Unna, 
which  have  shown  such  a  marked  involvement  of  the  A-essels  of  the  skin 
in  scarlatina,  give  them  still  more  importance.  As  far  as  I  can  see, 
there  can  be  no  essential  objection  raised.  It  may  be  that  some  one 
■uill  refer  to  the  cases  of  exanthemless  scarlatina  that  are  followed  by 
dropsy.  How  little  this  point  applies  to  the  question  can  be  inferred 
from  our  discussion  of  the  processes  suffered  by  the  skin  in  the  exan- 
themless affection.! 

Let  us  pass  on  to  the  clinical  picture  of  nephritis  with  its  resulting 
processes. 

One  of  the  first  incUcations  of  a  threatening  nephritis  I  have  found 
to  be  a  rise  of  temperature.  There  are  epidemics  in  which  this  may 
be  of  great  value,  as  when  a  period  of  normal  temperature  follows 
the  rise  that  marks  the  beginning  of  the  infection  and  accompanies 
its  usual  course.  In  such  a  case  we  learn  at  an  early  date,  from  a 
second  rise  that  occm's  dming  a  succeeding  period,  that  the  condi- 
tion is  not  as  it  should  be.  Accurate  observation  T^■ill  thus  teach  us 
perhaps  to  recognize  an  innninent  nephritis  earlier  than  by  any  other 
means.  I  must  admit,  however,  that  the  affair  is  by  no  means  always 
so  simple.  Very  often  the  temperature,  whether  from  tlris  or  that  in- 
fluence, does  not  subside  entirely :  in  such  cases  a  systematic  thorough 
test  of  the  functional  acti^^ity  of  the  kidneys  and  of  every  other  organ 
is  prevented.  As  a  certain  warning  of  the  onset  of  a  nephritis,  a  rise 
of  temperature  is  in  such  cases  absolutely  valueless. 

T\Tienever  I  have  been  able  to  secure  regular  estimations  of  the  tem- 
perature, absolutely  exact  and  continuing  over  subsequent  weeks  of  time, 
the  procedure  has  been  successful.  And.  from  my  own  resi.ilts,  I  consider 
that  only  the  foregoing  ^•iew  corresponds  T\ith  the  actual  conditions 
in  the  case.  With  this  also  coincides  the  fact  that  our  most  careful  ob- 
ser^'ers  either  do  not  mention  the  temperature  in  the  beginning  of  scarla- 
tina (Henoch,  Bohn)  or  ascribe  httle  significance  to  it  (Thomas).  More- 
over, I  wish  to  call  attention  to  the  fact  that  rises  in  temperature  of 
0.5°  C.  (0.9°  F.),  during  the  early  febrile  days,  may  indicate  a  develop- 
ing nephritis.  A  sudden  onset,  with  chills,  shaking,  and  a  slight  fever, 
also  may  occur  (Fiirbringerj. 

*  "ITeber  Hydraemie  und  hydramisches  Oedem,"  Virchoir's  Ardtiv,  Bd.  lxix; 
Cohnheim's  "Gesammelten  Ahbandlungen,"  S.  556,  Berlin,  Hirschwald,  1885. 
t  See  page  492. 
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Much  greater  stress  should  be  laid  upon  the  edema.  A  swelling 
of  the  lower  eyelids  and  their  vicinity,  which  often  enough  is  extremely 
slight,  appearing  here  more  often  than  on  the  upper  lid,  is  a  customary 
prodromal  sign.  The  space  between  the  eyelids  becomes  somewhat 
smaller,  owing  to  the  swelling,  and  is  especially  striking  to  those  in  the 
vicinit}^  if  it  becomes  more  marked  on  one  side  than  the  other.  Slight 
collections  of  fluid  usually  become  evident  at  an  early  day  on  the 
knuckles  and  on  the  dorsum  of  the  foot. 

In  case  of  a  more  extensive  involvement  the  swelling  involves  the 
whole  face,  and  not  rarely  reaches  the  point  of  a  deformity — in  men, 
of  the  penis  and  prepuce  (the  post-horn  type,  sometimes  caused  by 
the  passing  urine  giving  to  the  opening  of  the  urinary  tube  a  curved 
appearance)  and  the  scrotum,  and  in  women  of  the  labia  majora.  At' 
the  same  time  or  shortly  after,  the  epidermis  and  the  lower  layers  of 
the  skin  also  join  in  the  extension  of  the  swelling.  If  the  most  extreme 
degrees  are  attained,  the  color  of  the  skin,  which  has  become  empty 
of  blood,  and  strikingly  dry,  becomes  a  whitish-yellow;  there  are  no 
vessels  to  be  seen  in  it,  though  one  sees  on  the  surfaces  that  come 
into  contact  an  inflammatory  reddening.  The  process  may  go  on  even 
to  a  rupture  of  the  epidermis — only  exceptionally  elsewhere  than  on 
the  legs — and  the  fluid,  by  working  its  way  through,  may  cause  serious 
disturbances  in  the  poorly  nourished  tissues.  More  or  less  superficial 
ulceration  may  occur,  amounting  even  to  gangrene. 

Henoch  reminds  us  that  during  the  entire  course  of  a  nephritis  the 
edema  may  fail  to  make  its  appearance.  This  is,  however,  a  rare 
occurrence. 

By  no  means  always  do  we  find  collections  of  fluid  in  the  cavities 
of  the  body.  Most  frequently — and  in  regard  to  this  matter  there  is 
a  unanimous  agreement — an  effusion  occurs  into  the  abdominal 
cavity,  forming  ascites.  Usually,  however,  it  follows,  in  point  of  time, 
after  the  dropsy. 

The  influence  of  the  position  of  the  body  over  the  distribution  of 
the  effused  fluid  is  unmistakable.  Those  portions  that  are  most  de- 
pendent are  most  affected.  This  rule  not  only  holds  for  anasarca; 
pleural  effusions  always  occur  more  markedly  in  the  half  of  the  pleura 
corresponding  to  that  on  which  the  patient  lies,  either  for  the  most 
part  or  altogether. 

Symptoms  directly  attributable  to  the  kidneys,  which  precede  the 
disturbance  of  their  active  functions,  do  occur,  but  are  by  no  means 
regularly  present.     Among  these  are  pains,  or,  more  frequently,  a 
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feeling  of  oppression  in  the  lumbar  region.  The  former  may  extend 
themselves  within  certain  limits,  and  especially  to  the  thigh. 

Tension  of  the  capsule  by  the  swollen  kidneys  is  supposed  to 
cause  these  symptoms,  and  the  occasional  initial  vomiting  will  like- 
wise be  attributable  to  the  overstretching  of  the  capsule.  Soon  there 
appear  symptoms  that  point  directly  to  the  renal  affection.  Strangury 
repeatedly  asserts  itself,  only  small  quantities  of  urine  being  voided 
at  a  time.  The  urinary  secretion  ma}^,  indeed,  be  slight,  and  for  some 
days  entirely  cease.  In  the  great  majority  of  cases  this  is  due  to 
cessation  of  functional  activity — a  true  anuria  renalis.  I  have  never- 
theless several  times  observed  an  overfull  bladder,  so  that  one  does 
well  to  pay  attention  to  this  possibility. 

Thomas  has  studied  in  detail  the  secretion  of  urine  in  the  course 
of  scarlatina,  and,  based  on  his  report,  the  following  statement  may 
be  made: 

In  the  beginning  of  the  disease  there  is  no  essential  disturbance 
present.  The  urine  shows  only  those  characteristics  that  appear  in 
every  febrile  condition.  Comparatively  often,  however,  there  forms 
in  the  otherwise  clear  and  albumin-free  urine,  soon  after  the  beginning 
of  the  affection,  a  mucous  cloud,  which  contains  more  or  less  of  cloudy 
degenerated  epithelium,  sooner  or  later  cylindroids  also,  rarely  epi- 
thelial, still  more  rarely  hyaline,  casts. 

Only  in  exceptional  cases  is  there  already  albumin  present  in 
small  quantities,  and,  for  the  time  being,  also  epithelial  and  hyaline 
casts,  as  well  as  red  and  white  blood-corpuscles.  These  changes 
correspond  to  the  condition  termed  catarrh  of  the  uriniferous  tubules, 
which  corresponds  with  that  called  catarrhal  nephritis  by  Friecllander. 
Usually  these  signs  of  disease  disappear  from  the  urine  with  the  sub- 
sidence of  the  fever.  They  may,  however,  lead  up  to  the  onset  of  a 
severe  renal  inflammation,  and  it  would  be  a  more  accurate  statement 
to  say  that  the  latter  grows  out  of  the  milder  phenomena. 

We  now  find  that  the  urine  is  strikingly  diminished  in  quantity, 
is  turbid,  and  a  rich  sediment  is  precipitated,  consisting  of  more  or 
less  altered  epithelium  from  the  smaller  urinary  passages,  tube-casts, 
and  white  and  red  corpuscles.  The  latter,  which  are  sometimes  even 
in  the  beginning  so  numerous  as  to  be  evident  from  the  coloring-matter 
hberatecl  from  them,  soon,  as  a  rule,  become  still  more  numerous. 
The  color  of  the  urine,  which  varies  according  to  the  number  of  the 
red  corpuscles,  becomes  more  and  more  markedly  red.  The  quantity 
of  albumin  also  increases  more  and  more,  and  in  this  fashion  the 
height  of  the  nephritis  is  attained. 
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The  following  departures  from  the  usual  order  of  affairs  may  be  noted : 

1.  An  increase  of  the  urine  quantit}^  may  for  a  short  time  precede  the 
diminution  of  the  same  (Baginsky).     This  is  rare. 

2.  There  may  be  so  little  blood  in  the  urine  that  it  may  be  recognized 
onlj'  with  the  microscope. 

3.  Tube-casts  ma}^  be  present  in  great  numbers  without  the  albumin 
being  discoverable  b}^  our  customarj^  tests. 

4.  In  spite  of  a  marked  quantity  of  albumin,  tube-casts  may  be  absent. 

5.  Xormal  urine  may  be  evacuated  for  a  time,  and  even  for  several 
days. 

In  regard  to  the  grosser  conditions  of  the  urine  composition  in  the 
fully  developed  form  of  scarlatinal  nephritis,  Bartels,*  after  numerous 
observations,  reports  the  following: 

1.  The  specific  gra^dty  varies  according  to  the  amount  of  urine 
passed;  in  the  beginning  it  is  high,  up  to  1031;  later  it  may  fall  to 
1006. 

2.  The  amoimt  of  urea  (percentage)  is  at  first  about  norixial,  and 
seldom  goes  over  2.5%:  with  increased  diiu-esis  it  may  fall  to  0.8%. 
The  absolute  quantity  of  urea  excreted  is  in  the  beginning  diminished ; 
later  on,  it  increases  corresponding  to  the  nourishment  given  and  to 
the  restoration  of  the  renal  functions. 

3.  The  percentage  of  albumin  rarely  exceeds  0.5. 

4.  Blood  and  albumin  do  not  run  parallel  in  their  relation  as  to 
quantity;  a  markedly  bloody  urine  may  show  very  little  albumin, 
and  ^dce  versa. 

5.  The  blood  disappears  from  the  urine  sooner  than  the  albumin. 

6.  Tube-casts  are  present  during  the  entire  course  of  the  process, 
but  in  very  varying  quantity.  In  distincth^  recent  cases  nearh^  all 
the  casts  are  hyaline,  small,  and  often  covered  with  epithelium  from 
the  miniferous  tubules.  After  some  time  there  appear  casts  vdth.  fat 
droplets,  finally  also  broad  hyaline,  and  altogether  granular  dark 
casts.     Blood  casts  may  occur  in  bloody  urine. 

7.  The  remaining  forms  of  organic  constituents  one  sees  quite 
rarely. 

8.  Uric  acid,  and  also  oxaUc  acid  in  ^^arious  combinations,  crystal- 
line or  amorphous. 

In  regard  to  the  output  of  nitrogen  by  the  kidneys  we  have  the 
accurate  investigations  of  Carl  v.  Xoorden.f 

At  a  time  when  for  da}'s  no  urine  or  only  small  quantities  are 
voided,  the  nitrogen-containing  decomposition  products  remain  in 
the  body  to  a  great  extent  and  are  only  cast  off  at  a  later  time,  to- 

*  hoc.  cit.,  p.  244. 

t  "  Lehi-buch  der  Pathologie  des  Stoffwechsels,"  Berlin,  Hirschwald,  1893,  S.  397- 
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gether  with  the  newly  manufactured  waste  products,  after  the  reopen- 
ing of  the  embarrassed  excretory  passages.  We  find  also  in  the 
earlier  periods  less,  and  in  the  following  periods — those  of  convales- 
cence— more,  nitrogen  in  the  urine,  corresponding  to  the  nutriment 
ingested  and  to  the  destruction  of  albumin  at  the  given  time. 

Instead  of  describing  further  these  conditions  that  are  thoroughly 
understood,  I  give  an  example: 

A  child  with  scarlatinal  nephritis  excreted  in  the  beginning  of  the 
disease  3.2-6.5-4.5  gm.  (0.1-0.21-0.14  oz.)  N  in  the  urine.  When  a 
sudden  improvement  occurred,  the  quantity  rose  (without  there 
having  been  at  any  time  more  than  8  gm. — 0.26  oz. — N  in  the  food) 
in  two  days  to  14.2  and  16.1  gm.  (0.46  and  0.52  oz.)  of  nitrogen. 

Carl  V.  Noorclen  considers  it  the  rule,  according  to  his  own  inves- 
tigations, that  the  kidneys  suffering  from  an  acute  inflammation  can- 
not take  charge  of  all  the  nitrogen.     Exceptions  may,  however,  occur, 

I  will  insert  here  a  pertinent  observation  by  J.  Prior  * : 
Scarlatinal  nephritis  in  a  nineteen-year-old  man.  In  the  beginning 
violent  symptoms,  which  subsided  after  five  days.  At  the  time  of  obser- 
vation for  eight  days  there  had  been  no  fever,  no  edema,  and  the  formed 
constituents  of  the  urine  were  beginning  to  disappear.  Four  times  daily 
the  patient  ingested  500  gm.  (16.07  oz.)  of  milk,  100  gm.  (3.21  oz.)  of 
white  bread,  and  13.88  gm.  (0.45  oz.)  of  nitrogen.  From  this  approxi- 
mately the  same  quantity  of  nitrogen  was  excreted. 
The    average  for  five  successive  days  follows : 


Quan- 
tity OF 
Urine. 

Spe- 
cific 
Grav- 
ity. 

Albu- 
min. 

Nitro- 
gen. 

Uric 
Acid. 

Sodium 
Chlo- 
rid. 

Sul- 
phuric 
Acid. 

Phos- 
phoric 
Acid. 

Nitro- 
gen in 

the 
Feces. 

Nitrogen 
in  Feces 

AND 

Urine. 

Differ- 
ence IN 
THE  Ni- 
trogen. 

1194 

1023 

16.16 

12.57 

0.63 

10.02 

2.01 

2.93 

0.58 

13.15 

0.73 

Then,  with  the  milk  were  given  two  soft-boiled  eggs  each  time  (alto- 
gether, eight  eggs  in  the  day) .  The  amount  of  nitrogen  ingested  was  now 
21.079  gm.  (0.65  oz.).  What  form  the  conditions  now  took  is  shown  by 
the  table,  which  includes  the  day  of  the  experiment  as  well  as  the  two 
succeeding  ones: 
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d  Q 

Si 

Total  Excre- 
tion op  Ni- 
trogen. 

Difference 
between  In- 
gested AND 
Excreted  Ni- 
trogen. 

1 

1240 

1031 

15.9 

18.09 

0.74 

11.14 

2.36 

3.69 

0.8 

18.89 

—  2.18 

2 

1210 

1027 

16.0 

15.92 

0.66 

10.31 

2.03 

3.12 

1.2 

17.12 

+  3.24 

3 

1250 

1028 

15.7 

13.63 

0.60 

10.22 

2.10 

2.99 

0.6 

14.23 

+  0.35 

*  "  Einwirkung  der  Albuminate  auf  die  Thatigkeit  der  Niere,"  Zeitschrift  fur 
klinische  Medicin,  Bd.  xviii,  S.  119. 
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Without  repeating  the  conclusions  drawn  by  Prior  with  respect 
to  the  details  of  metabolism, — to  which  Carl  v.  Noorden*  takes  excep- 
tion,— I  want  to  say  that  the  experiment  in  any  event  shows  the 
relatively  great  functional  power  of  a  kidney  under  an  increasingly 
severe  pathologic  condition.  Nothing  can  be  said  in  regard  to  the 
remarkable  retention  of  large  quantities  of  urea.  Carl  v.  Noorden 
considers  that  proof  is  not  afforded  that  such  a  retention  actually 
did  occur,  and  there  may,  indeed,  have  been  a  very  temporary  accu- 
mulation of  a  portion  of  the  unconverted  albumin  that  had  been 
administered  in  excess. 

The  nephritis  ends  in  the  great  majority  of  cases  favorably.  As 
an  average  duration  we  may  name  four  to  six  weeks.  But  both 
shorter,  as  well  as  longer,  courses  will  be  run  by  the  condition  that 
require  special  mention. 

Leichtenstern  unfortunately  reports  the  following  very  briefly :  "  Cases 
of  acute  hemorrhagic  nephritis  recurring  twice  or  even  several  times 
are  of  great  interest.  In  one  case  the  nephritis  appeared  in  four 
acute  attacks  with  hematuria  and  oliguria,  while  in  the  interval  the  urine 
passed  freely,  and  was  absolutely  free  from  albumin."  The  lack  of  par- 
ticulars as  to  the  time  of  occurrence  does  not  admit  of  our  discussing  the 
case. 

Bartels  observed  after  eighteen  months  a  complete  convalescence. 
The  old  view,  that  chronic  nephritis  can  never  originate  from  the 
acute  scarlatinal  variety,  is  no  longer  tenable.  To  be  sure,  it  is  a  rare 
occurrence,  but  Aufrecht,  Fiirbringer,  Henoch,  Leyden,  Litten,t  and 
O.  Vierordt  have  all  seen  it.  The  danger  is,  however,  a  remote  one  in 
comparison  with  others  that  threaten  in  the  course  of  the  nephritis. 
Among  the  latter,  uremia  takes  first  place,  and  next  the  dropsy  and 
the  suppurative  inflammations  come  into  consideration. 

[Modification  of  Urinary  Toxicity  in  Scarlatina. — Mazaud  J  states 
that  during  the  febrile  period  the  toxicity  of  the  urine  is  relatively 
high,  producing  convulsions  in  the  experiment  animal.  When  the 
fever  curve  sinks,  there  is  a  urotoxic  crisis  of  short  duration,  which 
coincides,  as  a  rule,  with  the  urinary  crisis.  After  convalescence  is 
established  the  urine  becomes  hypotoxic,  remaining  thus  for  a  long 
time.] 

*  "  Besprechungen  einiger  neueren  Arbeiten  iiber  Albuminurie  und  Nepliritis," 
Berlin,  kliri.  Wochenschrift,  1891,  S.  543. 

t  Vid.  his  extremely  valuable  Observation  XXI,  page  573  of  this  volume. 
X  Revue  d.  mat  de  Venfance,  1898,  t.  xvi. 
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THE  HEART. 

There  still  remain  the  changes  that  take  place  in  the  heart.  Since 
these  have  a  marked  significance  in  all  the  incidents  of  the  disease, 
and  often  enough  one  of  hfe  and  death  importance,  I  will  discuss  them 
here,  in  a  general  way,  and  put  the  question  as  follows : 

1.  Hoiv  does  the  heart  react  to  the  scarlatinal  toxin  f 

2.  What  is  the  effect  upon  the  heart  ivhen  a  nephritis  occurs  in  a 
scarlatinal  patient  f 

That  the  scarlatinal  toxin  alone  is  able  to  produce  serious  changes 
in  the  entire  cardiac  system  may  be  considered  as  certain  from  the 
nimierous  anatomic  investigations.  Ernst  Romberg  *  has  instituted 
the  most  thorough  and  searching  investigations,  and  with  them  the 
technique  of  the  methods  of  to-day  came  into  general  application. 

In  the  10  cases  that  underwent  the  most  careful  examination  for  the 
extension  of  the  disease  to  the  organ  the  involvement  was  noted,  accord- 
ing to  the  gross  anatoixdc  layers,  as  follows : 


IN  SCARLATINA: 

IN  SCARLATINAL   NEPHRITIS: 

Myocarditis, 
Interstitial 
AND  Paren- 
chymatous. 

Pericarditis. 

Endocarditis. 

Myocarditis, 
Interstitial 
AND  Paren- 
chymatous. 

Pericarditis. 

Endocarditis. 

T'n'ice  severe. 
Once   mod- 
erate.  Four 
times  slight. 
Once       ab- 
sent. 

Three  times 
severe. 
Three  times 
slight. 
Three  times 
absent. 

Twice 
severe. 
Three  times 
slight. 
Tliree  times 
absent. 

Twice    shght. 
Once       old 
indurative 
changes. 

Twice  slight. 

Twice 
absent. 

Let  us  stop  to  consider  the  changes  in  the  myocardium.  These  are, 
owing  to  the  fact  that  the  muscles  form  the  actual  working  machine,  the 
final  factor  that  determines  the  functional  activity  of  the  heart. 

The  cardiac  muscle  is  altered  not  only  in  its  parenchyma,  but  in 
regard  to  its  supporting  tissue — the  interstitial  connective  tissue.  This 
has  great  significance,  as  Romberg  has  very  properly  stated.  I  wish, 
moreover,  to  say  that  the  distinction  insisted  upon  by  many  between  de- 
generations and  inflammatory  processes  can  have  hardly  any  importance 
here.  Their  origin  is  the  same,  and  to  distinguish  between  them  is  to  gain 
nothing  in  the  end.  We  wiU  do  best  to  speak  of  acute  infectious  myo- 
sites, with  the  French  (Hay em,  Martin),  and  in  this  matter  Romberg  is  un- 
questionably correct. 

Pericarditis  exerts  its  influence,  when  it  reaches  a  marked  develop- 
ment, from  the  visceral  layer  outward  against  the  parietal  laj^er,  but  only 
rarely  breaks  through  the  outermost,  which  is  formed  by  strong  connec- 

*  "  Ueber  die  Erkrankungen  des  Herzmuskels  bei  Typhus  abdominalis,  Schar- 
lach.  u.  Diphtherie,"  aus  der  Med.  Khnik  zu  Leipzig  (Curschmann) ,  Deu^scTies  Archiv 
fur  klinische  Medicin,  Bd.  xlviii,  S.  369,  and  Bd.  xlix,  S.  413. 
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tive  tissue.  Often,  therefore,  no  cloudy  swelling  is  found,  and  no  fibrinous 
exudate  is  to  be  seen,  although  the  microscope  discovers  an  infiltration  of 
round  cells,  and  occasionally  their  presence  in  large  numbers. 

Endocarditis  is,  on  the  whole,  a  rare  condition,  though  in  scarlatina  it  is 
more  frequent  than  in  diphtheria  and  typhoid  fever ;  it  leaves  the  valves 
free  and  attacks  the  cardiac  walls. 

The  cardionervous  s}'stem  in  the  cases  examined  by  Romberg  showed 
relatively  little  involvement.  There  was  an  infiltration  by  round  cells  of 
one  or  more  ganglia,  invohdng  either  the  ganglia  themselves  or  their  cov- 
ering of  connective  tissue  only;  but  the  latter  was  a  rare  occurrence. 
Whether  other  real  disturbances  occur  and  present  conditions  that  appar- 
ently differ  from  the  ordinary,  Romberg  does  not  positively  state.  In  the 
nerves  of  the  pericardium  he  has  never  met  with  perineuritic  changes — 
and  this  in  contrast  to  diphtheria  and  typhoid  fever. 

The  French — especially  Martin — have  laid  great  stress  upon  the  in- 
volvement of  the  arteries.  Romberg,  indeed,  found  a  peri-arteritis  here 
and  there  on  the  large  vessels ;  but  endarteritis  w^hich,  because  of  a  narrow- 
ing of  the  lumen  and  degeneration  of  the  smooth  muscle-fibers  in  the  in- 
volved areas,  can  be  accompanied  by  severe  local  processes,  he  never  with 
certainty  saw. 

The  entire  condition  has  a  general  and  decisive  significance  only 
when  it  is  not  to  be  considered  the  consequence  of  a  mixed  infection 
due  to  scarlatina  and  pus  cocci  in  combination.  I  am  of  the  opinion 
that  Romberg  might  have  termed  the  cases  examined  by  him,  in 
accordance  with  our  present  powers  of  discernment,  as  cases  of  genuine 
scarlatinal  infection. 

The  conclusion  that  the  scarlatinal  toxin  endangers  the  heart 
corresponds  accurately  with  our  experience  at  the  bedside.  Entirely 
apart  from  the  question  as  to  ho^v  far  the  fever,  the  hyperp5^rexia, 
and  as  to  how  far  influences  distinctly  independent  of  it — intoxica- 
tions— come  into  consideration,  we  will  not  be  able  to  deny  a  dis- 
turbance of  the  functional  powers  of  the  heart  in  scarlatina  as  the 
general  order  of  things.  As  is  alwa3^s  the  case,  it  shows  itself  in 
various  ways:  tachycardia,  an  irregularity^  both  in  the  rhythm  and 
force  of  the  heart-beats,  and,  in  the  later  stages,  perhaps  even  brady- 
cardia— symptoms  that  appear  externally  to  differ,  but  in  their  in- 
herent nature  are  hard  to  distinguish;  signs  that  the  nerves  or  the 
muscle-fibers  are  not  in  their  full  power. 

Going  a  little  more  into  detail :  According  to  Ernst  Romberg,  the 
scarlatinal  toxin  maj^  in  the  earl}^  clays  of  the  disease  cause  a  marked 
cardiac  dilatation,  though  he  has  observed  this  phenomenon  only  in 
severe  cases. 

Henoch  properly  remarks  that,  among  the  disturbances  accom- 
panying cases  of  scarlatina  that  run  a  violent  course  to  a  sudden 
death,  those  involving  the  heart  present  the  main  danger.     The  puls& 
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may  attain  a  very  high  rate,  is  often  uncountable;  moreover,  the 
cardiac  tones  run  together,  so  that  one  cannot  differentiate  them  or 
estimate  their  number.  The  pulse  is,  of  course,  small  and  irregular, 
and  with  the  intermittent  action  of  the  heart  corresponds  the  dis- 
tribution of  the  blood.  There  is  coldness,  cyanosis,  then  pallor, 
appearing  first  and  most  markedly  in  those  portions  of  the  body 
that  are  furthest  removed  from  the  heart.  The  picture  is  exactly 
that  of  an  acute  cardiac  insufficiency. 

In  pure  cases  of  scarlatina  during  the  later  stages  there  is  some- 
times a  slowly  and  gradually  developing  cardiac  weakness.  A  marked 
diminution  in  the  frequency  of  the  pulse  (bradycardia)  occurs,  on  the 
whole,  less  frequently  than  in  most  of  the  other  infections. 

Sudden  cessation  of  cardiac  action  with  instantaneous  death,  pre- 
ceded by  no  warning,  has  been  observed  very  rarely,  and  not  nearly 
so  often  as  in  cUphtheria.* 

What  takes  place  in  the  heart  ivhen  nephritis  occurs  in  scarlatinal 
subjects? 

The  recent  past  has  given  us  important  observations  on  this  point, 
and,  first,  those  of  C.  Friedlander.f 

1.  In  children  there  hardly  ever  fails  to  be  present  a  hypertrophy 
and  dilatation  of  the  heart ;  in  adults  this  appears  to  be  a  less  frequent 
occiurence. 

C.  Friedlander  has  seen  only  4  such  cases;  twice  in  twenty-year- 
old  patients  a  sfight  hypertrophy,  which  in  two  adults  (in  their  thir- 
tieth and  fortieth  years)  was  not  demonstrable. 

2.  The  changes  may  affect  both  sides  of  the  heart  ahke;  usually, 
however,  they  are  developed  more  on  the  left  side  than  on  the  right. 

3.  The  heart  increases  in  weight  in  children  on  an  average  about 
40%,  the  maximum  decidedly  exceeding  this  fimit  in  some  cases. 

'4.  The  increase  in  size  of  the  heart  was  in  nearly  all  cases  very 
marked.  The  ventricles  as  well  as  the  auricles  were  much  dilated 
and  filled  with  blood. 

A  comparison  of  the  autopsies  on  scarlatinal  subjects  in  whom 
nephritis  was  absent  showed  that  cardiac  involvement  was  not  present, 
so  that  the  latter  may  also  be  ascribed  to  the  nephritis.  Detailed 
statements  in  regard  to  the  time  from  the  beginning  of  the  nephritis 

*  Compare  the  clinical  portions  of  E.  Romberg's  "Arbeit,"  Deutsches  Archiv  filr 
klinische  Medicin,"  Bd.  xlix,  S.  413. 

t"Ueber    Herzhypertrophie."      Du  Bois-Reymond,   Archiv    filr  Physiologies 
1881,  S.  168.      Compare  V erhandlungen  des  Vereines  filr  innere  Medicin,  v,  19  Feb- 
ruar,  1883,  in  Deutsches  vied.  Wochenschrift,  1883,  S.  207. 
36 


562  SCARLATINA. 

to  the  occurrence  of  the  cardiac  involvement  are  wanting.  We  can 
only  infer  from  general  remarks  that,  as  a  rule,  the  latter  appears 
early  in  the  disease.  It  is  also  noteworthy  that  in  acute  nephritis 
arising  from  other  causes  cardiac  hypertrophy  is  seldom  present. 
Friedlander  believes  that  these  other  causes  occur  "almost  entirely 
in  adults."  This  need  not  necessarily  be  so,  however,  and  I  would 
suggest  the  acute  renal  inflammations  following  diphtheria  as  sup- 
porting my  claim. 

Riegel  *  has  studied  the  development  cHnically  with  great  detail, 
and  fixes  the  following  principles : 

1.  In  most,  if  not  all,  cases  of  scarlatinal  nephritis  there  are  evi- 
dent from  the  beginning  of  the  disease,  and  almost  synchronously 
with  the  appearance  of  albuminuria,  also  the  signs  of  an  increased 
tension  in  the  arterial  system. 

2.  This  increased  tension  of  the  aortic  system  is  always  connected 
in  a  marked  degree  with  a  slowing  of  the  cardiac  action.  Frequently 
there  exists  also  a  slight  irregularity  of  action.  The  more  marked  the 
arterial  pressure,  the  more  considerable  the  slowing  of  the  pulse. 

3.  With  the  subsidence  of  the  nephritis,  the  pulse-rate  increases 
in  the  ratio  that  the  arterial  pressure  decreases. 

4.  The  cardiac  enlargement  is  a  secondary  consequence  of  the 
increased  arterial  pressure,  and  appears  only  after  the  pressure  has 
been  increased  for  some  time.  A  chnically  demonstrable  enlargement 
of  the  heart  occurs  only  in  cases  of  arterial  pressure.  In  some  cases 
such  an  enlargement  is  already  evident  a  few  days  after  the  beginning 
of  the  nephritis.     (Cases  1  and  2.) 

If  we  examine  Riegel's  conclusions,  we  must  admit  this  his  evi- 
dence is  flawless.  It  may  be,  however,  that  some  one  will  not  accept 
the  sphygmographic  readings  as  conclusive  of  the  tension  in  the  arteries. 
For  the  conditions  that  are  under  consideration  here,  however,  I  am 
inchned  to  value  highly  the  significance  of  the  sphygmographic  ver- 
dict received  from  such  an  experienced  hand. 

From  the  combined  view  of  these  anatomically  and  clinically 
ascertained  facts,  let  us  endeavor  to  gain  a  more  accurate  insight  into 
the  nature  of  the  occurrence. 

With  the  appearance  of  the  nephritis  the  heart  is  burdened  with  an 
increased  load  of  work — the  tension  in  the  circulation  increases,  and 
offers  an  increased  resistance.  If  the  cardiac  inflammation  caused  by 
the  scarlatinal  toxin,  myositis  playing  the  chief  role  in  the  process, 

*  "  Ueber  die  Veranderungen  des  Herzens  und  des  Gefasssystems  bei  acuter 
Nephritis,"  Zeitschrift  fiir  klinische  Medicin,  Bd.  vii,  1884,  S.  260. 
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has  been  of  a  marked  degree,  and  if  the  reserve  force  of  the  heart  has 
been  in  this  manner  diminished,  it  becomes  unequal  to  its  task,  is 
exhausted,  and  dilatation  follows.  This  may  occur  very  suddenly, 
and  be  so  decided  that  death  may  occur  in  a  short  time.  Or  if  there 
are  enough  capable  muscle-fibers,  and  if  there  is  sufficient  nourish- 
ment to  supply  them,  there  develops  a  hypertrophy  adequate  to  the 
work  at  hand.  If  the  influence  upon  the  heart  is  only  slight,  a  hyper- 
trophy promptly  occurs.  It  is  possible  that  a  certain  degree  of  dilata- 
tion is  always  present,  but  the  fact  may  not  be  clinically  demonstrable. 
I  give  a  few  examples  of  the  processes  commonly  observed  during 
the  formation  of  cardiac  dilatation  * : 

Silbermann  (Case  4) :  Boy  of  three  and  a  half  years.  Two  months  ago 
was  very  ill  with  cholera  nostras.  Previously  entirely  well.  Scarlatina 
ran  a  favorable  course,  on  the  whole,  in  spite  of  high  temperature  (42.3°  C. 
— 108.1°  F.)  up  to  the  beginning  of  the  third  week.  Nephritis  and  dropsy 
then  made  their  appearance.  After  four  days  of  continued  edema  there 
was  a  marked  tension  of  the  pulse,  and  a  decidedly  increased  cardiac  action 
without  evident  extension  of  the  heart  dulness,  and  with  merely  sharp, 
accentuated  cardiac  tones.  Within  the  next  few  days  a  slight  lessening  of 
the  pulse-tension.  Then  suddenly  a  softer,  but  by  no  means  smaller, 
pulse.  At  the  same  time  a  broadening  of  the  area  of  cardiac  dulness :  on 
the  right  side  to  the  right  edge  of  the  sternum,  on  the  left  about  2  cm.  (0.79 
in.)  beyond  the  mammillary  fine,  above  to  the  second  intercostal  space. 
The  first  initial  tone  is  replaced  by  a  murmur ;  the  diastolic  tone  over  the 
pulmonalis  is  loudly  accentuated.  During  the  further  course  a  marked  loss 
of  cardiac  power  with  extension  of  the  dulness  to  the  left  as  far  as  the 
axillary  line,  weak  apex-beat,  a  double  murmur  over  the  mitral  area,  les- 
sened intensity  of  the  diastolic  pulmonary  tone.  Pulmonary  edema. 
Death. 

The  autopsy  showed  "an  enormous  dilatation  of  the  left  ventricle 
and  apex  of  the  heart,  while  the  right  half  of  the  organ  appeared  to 
be  only  slightly  dilated.  The  left  ventricular  cavity  was  enlarged 
to  more  than  twice  its  size,  its  wall  neither  thicker  nor  thinner  than 
normal."  Microscopic  changes  absent  from  cardiac  muscle.  Marked 
glomerulonephritis. 

In  addition  to  the  altogether  predominant  dilatation  in  this  case, 
a  hypertrophy  of  the  left  ventricle  must  be  assumed,  which  in  the 
beginning  displayed  itself  more  distinctly  in  the  general  picture. 

Very  different  was  the  course  of  Case  5  of  Silbermann,  to  which  I 
offer  no  protest,  in  spite  of  there  having  been  no  autopsy: 

A  six-year-old  girl,  rather  sickly  from  mild  rachitis,  and  later  from 

*  "  Ueber  die  Entstehung  der  excentrischen  Hypertrophie  und  der  acuten  Dila- 
tation des  linken  Ventrikels  im  Verlauf  der  Scharlach-nephritis,"  von  Dr.  Oscar  Silber- 
mann in  Breslau,  "  Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  xvii  (1881),  S.  178. 
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anemia,  but  never  seriously  ill.  Very  mild  scarlatina,  which  caused 
a  doubt  in  the  mind  of  the  attending  physician  (Silbermann  himself) 
in  regard  to  the  diagnosis.  In  the  beginning  of  the  third  week  there 
was  slight  fever  (39°  C— 102.2°  F.),  edema,  and  nephritis.  In  the 
next  three  days  the  heart,  up  to  this  time  sound,  was  not  markedly 
affected;  loud  but  pure  tones,  the  pulse-tension  very  high.  Urinary 
excretion  barely  100  c.c.  (3.38  fl.  oz.).  In  the  night  patient  com- 
plained of  pain  in  the  precordial  region  and  general  weakness ;  the  pulse 
was  fairly  full ;  to  the  left  only  did  the  dulness  extend  over  its  Hmits ; 
no  very  threatening  symptoms.     Wine  was  ordered  as  a  stimulant. 

Silbermann  then  continue-s:  "We  left  the  child  without  being 
especially  anxious,  but  on  the  next  morning  the  picture  was  entirely 
changed.  At  10  a.  m.  an  enormous  extent  of  dulness  was  noted, 
reaching  nearly  to  the  axillary  line,  and  the  apex-beat  was  pushed 
downward  to  the  eighth  intercostal  space  in  the  mammillary  Hne.. 
The  cardiac  boundaries  above  (second  interspace)  and  to  the  right 
(middle  of  the  sternum)  showed  nothing  striking.  The  pulse  had 
meanwhile  risen  to  120,  and  had  become  very  weak.  Over  the  mitral 
region  the  first  tone  was  replaced  by  a  moderately  loud  murmur. 
The  apex  made  a  hardly  noticeable  stroke  on  the  thoracic  wall." 
After  injection  of  ether  and  large  doses  of  Hungarian  wine  the  con- 
dition improved  somewhat.  "  When  I  saw  the  child  in  the  afternoon, 
at  2  o'clock,  the  pulse  was  somewhat  better.  Then  all  at  once,  shortly 
after  I  had  ended  the  cardiac  examination,  the  child  cried  out,  turned 
on  its  right  side,  and  died." 

It. seems  to  me  that  the  differential  diagnosis  of  an  effusion  into 
the  pericardium  might  come  into  question.  But  the  absolute  limita- 
tion of  the  dulness  to  the  left  side  of  the  thorax  makes  this  less  of  a 
probability.  Silbermann  cites  similar  cases  from  James  Goodhard, 
with  the  anatomic  findings,  published  in  "Guy's  Hospital  Reports." 
The  original  is  not  accessible  to  me. 

Still  another  case,  in  which  the  hypertrophy  of  the  left  ventricle  was 
markedly  developed:  A  four-year-old  boy,  previously  perfectly  well,  be- 
came ill  of  a  mild  scarlatina.  At  the  end  of  the  third  week  a  slight  edema 
of  the  face  and  knuckles,  which  markedly  increased  up  to  the  beginning  of 
the  fourth  week.  Ascites  also.  Symptoms  ascribable  to  the  circulatory 
organs  now  appeared,  the  latter  being  up  to  this  time  normal.  Marked 
tension  of  the  radial,  considerably  exaggerated  apex-beat,  no  cardiac  en- 
largement. Nephritis.  On  the  following  day  the  apex-beat  passed  be- 
yond the  mammillary  line.  The  heart  tones  were  loud  and  somewhat 
ringing,  but  clear.  After  two  more  days  the  apex-beat  moved  still  further 
outward ;  the  systolic  mitral  tone  was  replaced  by  a  murmur.  This  con- 
tinued until  the  beginning  of  the  fifth  week;  again  a  very  loud  but  clear 
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tone  appeared;  now,  however,  a  marked  increase  of  the  cardiac  dulness: 
the  upper  border  in  the  second  intercostal  space;  to  the  left  about  2.5  cm. 
(1  inch)  to  the  outside  of  the  mammillary  line,  running  from  here  nearly 
at  a  right  angle  down  to  the  seventh  intercostal  space.  The  apex-beat  is 
moved  out  almost  to  the  axillary  line.  To  the  right,  the  right  sternal 
border.  Later  uremia  set  in,  finally  pulmonary  edema,  and  death.  The 
cardiac  tones  became  loud  and  clear  before  the  fatal  ending. 

Autopsy:  At  the  opening  of  the  thoracic  cavity  the  enormous  size  of 
the  heart  struck  every  one,  the  left  ventricle  being  at  least  double  as  long 
as  the  right.  Its  cavity  was  markedly  dilated,  its  walls  much  hyper- 
trophied.  The  right  half  of  the  heart  was  only  moderately  dilated ;  other- 
wise perfectly  normal. 

The  heart  was  7.0  cm.  (2.75  in.)  long,  6.0  cm.  (2.36  in.)  broad,  and 
3.0  cm.  (1.18  in.)  thick.  Its  weight  amounted  to  112  gm.  (3.6  oz.) 
(against  70  to  80  gm. — 2.25  to  2.57  oz. — normally).     Glomerulonephritis. 

This  increase  in  the  cardiac  muscle  occurred  within  the  short  time 
of  two  weeks. 

We  will  proceed  immediately  to  consider  endocarditis  and  peri- 
carditis following  scarlatina.  That  both  may  occur  besides  the 
myocarditis,  and  be  caused  by  the  original  toxin  itself,  has  been 
determined  by  Romberg.  Through  this  fact  the  anatomic  founda- 
tion is  afforded  for  a  view  long  held  b}^  me,  that  the  heart,  in  all  of 
its  pathologic  conditions  dependent  upon  an  infection,  is  involved 
in  all  its  parts,  though  now  more  in  this  one,  now  more  in  that.  We 
will  therefore  do  best  always  to  speak  of  a  pancarditis.  Of  course, 
the  attempt  must  be  made  to  ascertain  in  every  case  which  of  the 
tissues  are  evidently,  and  which  most  severely  involved.  But  this 
will  not  often  succeed.  With  regard  to  the  endocardium,  the  locality 
of  the  inflammation  itself  comes  especially  into  consideration  (endo- 
carditis of  the  cardiac  wall). 

It  must  be  noted,  moreover,  that  sepsis  complicating  scarlatina 
causes  in  the  heart,  as  its  favorite  point  of  attack,  clinically  as  well 
as  anatomically,  exactly  the  same  symptoms  as  those  of  pancarditis. 
An  etiologic  distinction  at  the  bedside  I  consider  is  never  possible, 
and  not  even  by  the  section  table  with  the  help  of  the  bacteriologic 
examination.  Entirely  apart  from  the  septic  affections  caused  by  pus 
cocci,  that  may  appear  distinctly  at  any  point  of  the  body,  and  which 
serve  as  a  foci  of  infection,  still  others  come  under  consideration.  As 
a  result  of  experimental  investigations,  we  may  say  that  in  order  to 
further  the  permanent  settling  of  pus  cocci  on  and  within  the  endo- 
cardium, it  is  necessary  that  the  nutritive  condition  be  impaired, 
and  in  this  way  a  favorable  culture-medium  furnished. 

The  scarlatinal  toxin  can  of  itself  bring  this  about.  It  opens  at 
once  door  and  gate  to  the  pus  cocci,  and  in  many  places.     Thus  it  is 
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not  to  be  wondered  at  that  septic  endocarditis  frequently  appears 
when  other  pathologic  foci,  due  to  sepsis,  are  not  discoverable. 

I  submit  the  question,  which  seems  to  me  a  very  appropriate  one, 
whether  the  relatively  frequent  occurrence  in  scarlatinal  nephritis  of 
all  the  affections  of  the  serous  membranes,  accompanied  by  pus  forma- 
tion, does  not  admit  of  a  similar  interpretation. 

That  the  materials  which  are  present  in  the  lymph  spaces  in  neph- 
ritis, whether  they  be  only  retained  waste  products  of  the  normal 
combustion,  or  whether  newly  formed  toxins,  are  of  no  benefit  to  the 
protoplasm  requires  no  proof.  The  generally  injurious  influence,  and 
the  preparation  of  the  soil  for  the  pus  cocci  everywhere  in  the  body, 
may  possibly  be  referred  to  this  circumstance. 

Endocarditis  of  the  cardiac  wall  appears  to  be  more  frequently  present 
than  valvular  endocarditis.  The  former  offers  practically  no  possi- 
bility of  diagnosis;  and  if  the  myocardium  were  not  simultaneously 
involved,  or  if  emboli  did  not  occur,  it  would  present  barely  any 
pathologic  phenomena.  All  that  we  see  corresponds  with  the  picture 
of  cardiac  weakness.  In  the  further  course  of  the  disease,  however, 
and  often  without  being  discoverable  to  the  most  conscientious  ob- 
servation, the  valves  may  become  involved.  I  am  inclined  to  inter- 
pret, along  with  Curschmann,*  cases  in  which,  after  the  passing  of 
the  scarlatina,  cardiac  disturbances  are  just  as  little  recognizable 
as  during  the  original  affection,  and  yet  after  a  year  or  more  display 
real  valvular  lesions,  as  follows : 

Mural  endocarditis  without  marked  myocarditis,  but  with  slow  ex- 
tension to  the  valves.  In  these  conditions,  I  may  add,  every  trace 
of  fever  may  be  lacking.  If  we  include  these  forms  under  the  term 
endocarditis,  as  is  right  and  proper,  the  severe  so-called  septic  form 
takes  a  decidedly  back  position  in  point  of  frequency.  We  should 
not  be  too  quick  with  the  diagnosis  of  valvular  endocarditis.  One 
becomes  more  and  more  aware  how  easily  an  affection,  essentially 
limiting  itself  to  the  muscle-fibers,  may  simulate  the  valvular  affec- 
tion ;  at  least  for  a  short  space  of  time.  No  dependence  may  be  placed 
upon  the  murmur  at  the  mitral  area.  The  physician  must  be  very 
careful,  moreover,  to  observe  the  position  of  the  diaphragm  if  he 
would  avoid  grossly  deceiving  himself. 

In  children  this  rule  is  especially  to  be  observed.  Cardiac  dilata- 
tion, because  of  its  limitation  to  the  left  ventricle,  is  less  likely  to 
lead  to  an  error,  although  mitral  murmurs  are  frequent  in  the  con- 
dition. 

*  Deutsches  Archiv  fiir  klinische  Medicin,  Bd.  xlix,  S.  437. 
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Pericarditis,  also,  when  anatomically  present  often  enough  gives 
absolutely  no  symptoms.  If  it  involves  the  surface  especially,  we 
have  the  customary  clinical  signs,  though  I  wish  to  call  attention  to 
errors — and  in  scarlatina  I  have  often  seen  them— that  can  occur  in 
the  dry  form  as  well  as  in  the  pericarchtis  with  effusion.  A  muscle 
sound  may  crepitate  extremely  like  the  friction  rub,  and  the  marked 
dilatation  of  the  entire  heart  may  simulate  an  effusion.  Great  care 
is  required,  if  one  is  to  be  on  the  safe  side,  and  there  are  cases  in  which 
a  positive  diagnosis  cannot  be  made. 

Pericarditis  ma}^  be  accompanied  by  a  serofibrinous  or  b}^  a  puru- 
lent exudate.  The  latter  condition  occurs  more  frequently  when 
nephritis  is  present  than  otherwise.  But,  according  to  unanimous 
opinion,  pericarditis  plays  no  great  role,  and  is  decidedly  rare,  espe- 
cially in  its  severe  forms. 

UREMIA. 

Let  us  turn  back  to  the  discussion  of  uremia.  The  tendency  is 
continually  gaining  ground  to  look  on  uremia  neither  as  a  pathologic 
condition  that  is  complete  in  itself,  nor  as  having  a  single  cause  of 
existence.  I  feel  that  in  scarlatina  we  have  every  reason  to  hold  to 
this  fundamental  belief. 

Most  prominent  among  the  uremic  phenomena,  from  a  clinical 
standpoint,  are  the  disturbances  of  the  brain,  though  a  number  of 
others  appear  in  addition  to  the  latter.  Especially  are  the  cardiac 
chsturbances  also  to  be  mentioned,  and  it  seems,  at  least  occasionally, 
as  if  the  incapacity  of  the  heart  formed  the  cause  of  the  whole  condi- 
tion. The  marked  peridousness  of  the  vessel-walls,  together  with 
changes  in  the  constitution  of  the  blood,  favor  the  occurrence  of  edema 
to  a  decided  degree. 

I  do  not  wish,  "udth  Leichtenstern,*  to  ascribe  the  whole  S3^mptom- 
complex  of  uremia  to  anemia  and  to  an  inflammatory  edema  of  the 
brain  and  its  membrane.  But  that  scarlatinal  nephritis  is  due  to 
these  causes  quite  frequenth^,  and  probably  most  often,  I  consider  to 
be  true.  In  addition  to  these,  peculiar  autointoxications  in  some 
way  make  themselves  e\ddent. 

This,  however,  is  not  the  place  to  discuss  in  detail  the  unwarranted 
theories  as  to  the  originating  causes  of  uremia,  f  and  let  us  therefore 
turn  to  the  facts  of  the  case. 

*  Deutsche  med.  Wochenschrift,  1882,  S.  247. 

t  Compare  L.  Landois,  "  Die  Uramie,"  Vienna  and  Leipzig,  Urban  and  Schwarz- 
enberg. 
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1.  Uremia  usually  makes  its  appearance  only  after  the  nephritis 
has  become  distinctly  evident,  and  especially  when  a  considerable 
diminution  has  occurred  in  the  quantity  of  excreted  urine.  That 
this  is  the  rule  admits  of  no  doubt,  though  it  has  exceptions. 

Henoch*  reports:  "In  the  case  of  a  four-year-old  child  taken  ill  on 
December  28,  1880,  with  scarlatina,  the  scanty  urine,  examined  on  Janu- 
ary 9,  1881,  contained  no  albumin.  Notwithstanding,  on  the  morning  of 
the  10th,  suddenly  there  were  intense  convulsions  of  the  right  side  of  the 
face  and  body,  and  stupor;  the  pulse  strong  and  144.  The  urine  drawn 
by  catheter  now  contained  a  considerable  amount  of  albumin."  On  the 
14th  the  albumin  had  disappeared.     Recovery. 

Then  the  following  fatal  casef:  "Otto  S.,  a  twelve-year-old  child,  ad- 
mitted on  July  22,  1873,  with  edema  of  the  face  and  scrotum  following 
scarlatina.  No  fever.  Urine  scanty,  markedly  acid.  Contains  no  albu- 
min and  no  nephritic  elements ;  only  an  amorphous  uratic  sediment  which 
dissolves  on  heating ;  also  on  both  following  days  the  same  negative  result. 
In  the  night  of  the  24th-25th  uremic  seizures;  in  the  morning  cyanosis, 
failure  of  the  pulse,  complete  unconsciousness.  The  urine,  which  was 
evacuated  by  catheter  with  difficulty,  contained  large  quantities  of  albu- 
min and  many  highly  granular  casts.  Death  followed  on  the  27th  through 
collapse  and  pulmonary  edema,  after  consciousness  had  been  fully  re- 
gained. Autopsy:  Exquisite  nephritis,  fatty  liver,  pulmonary  edema, 
bronchopneumonia. ' ' 

Whether,  in  these  cases,  the  diminution  in  the  quantity  of  urine 
was  extreme  cannot  be  determined  from  the  meager  statement.  If 
not,  they  belong  to  the  cases  already  described  as  "latent  nephritis," 
and  the  fact  that  uremia  may  also  occur  in  such  nephritis  is  of  great 
practical  significance. 

I  wish  to  state  that  Leichtenstern|  saw  in  the  Cologne  epidemic  three 
cases  in  which  the  first  symptom  of  the  developing  nephritis  was  a  uremic 
attack,  followed  by  complete  anuria,  up  to  which  time,  and  even  three  or 
four  hours  previously,  the  urine  had  been  voided  free  from  albumin  and 
blood.  In  one  case  after  twelve  hours,  and  in  the  second  only  after  several 
days,  appeared  albuminuria,  hematuria,  and  oliguria. 

The  same  condition  was  present  in  these  cases. 

Such  cases  are,  on  the  whole,  quite  rare.  Much  more  frequently 
it  occurs  that  without  any  remarkable  diminution  in  the  quantity  of 
urine,  even  with  free  urine  output,  uremia  makes  its  appearance. 
Henoch  and  Leichtenstern  report  cases  of  this  kind  and  nearly  every 
busy  physician  has  seen  the  occurrence. 

2,  The  symptoms  of  uremia:  Vomiting,  headache,  and  a  more  or 
less  marked  disturbance  of  the  brain  functions.  Some  deafness  and 
slight  twitchings  in  the  muscles  of  the  face  are  very  often  present. 

If  the  condition  persists,  we  may  then  speak  of  a  mild  uremia. 

*"Vorlesungen,"S.  587.  -f  Ibid.,  p.  592.  |  Loc.  czY.,  pp.  246-248. 


CONSIDERATION  OF  THE  SYMPTOMS.  569 

A  case  of  Leichtenstern  warns  us  to  use  great  foresight.  He  saw  a 
case  of  ureniia  mth  fatal  ending,  although  nothing  other  than  a  very 
gradual  oncoming  coma  manifested  itself.  At  the  autopsy:  Cerebral 
anemia,  with  marked  edema. 

But  often  enough  the  typical  attack  occurs,  which  only  as  an  excep- 
tion is  a  sudden  one,  and  without  any  warning.  E.  Wagner  *  gives  the 
best  description  known  to  me,  and,  with  few  abbreviations,  I  quote  him 
as  follows  : 

Unconsciousness :  according  to  the  severity ;  the  sensibility  is  also 
lessened  in  varying  degree,  or  even  lost;  likewise  the  reaction  of  the 
reflexes  of  the  skin,  the  conjunctiva,  and  iris. 

In  some  cases  the  tonic  contractions  appear  to  be  entirely  lacking ; 
often  they  are  only  a  second  long;  again,  and  more  usually,  they  last 
for  a  larger  period.  The  head  meanwhile  is  extended  posteriorly  or 
to  one  side,  and  the  extremities  and  spinal  column  are  also  in  exten- 
sion. The  mouth  is  fast  closed,  the  eyes  are  fixed,  the  lids  open, 
more  rarel}^  shut,  the  pupils  dilated,  rarely  narrow,  and  all  reflexes  are 
lost.  The  respiration  ceases  for  a  second.  The  face  appears  pale  and 
sunken  in. 

The  clonic  contractions  show  the  well-known  type  that  is  hard 
to  describe.  While  unconsciousness  continues  there  occur  varying, 
and  as  a  rule  very  severe,  convulsions  of  the  face,  including  the  lower 
jaw  (gnashing  of  the  teeth)  and  the  ej^eball,  and  also  of  the  trunk 
and  extremities.  At  one  time  these  extend  over  all  portions  alike; 
at  another  they  are  irregularly  distributed,  but  begin  in  a  certain 
part  of  the  bod}^,  and  from  this  point  extend  still  further.  The  dura- 
tion varies  up  to  several  minutes.  Then  a  diminution,  complete 
relaxation,  alternating  with  clonic  contractions — then  reco^^ery.  The 
breathing  is  at  first  hurried  and  deep,  later  on  it  varies  in  length  at 
different  times.  In  consequence  of  this,  and  on  account, of  the  mus- 
cular contractions,  the  veins  of  the  skin  undergo  a  marked  swelling, 
the  face  and  mucous  membranes  are  cyanotic,  the  eyeballs  protrude 
markedly.  Not  rarety  a  bloody  froth  collects  at  the  mouth;  the 
saHva  is  filled  with  bubbles  due  to  the  disturbance  of  the  breathing, 
and  with  the  latter  is  possibly  mixed  the  blood  from  any  tooth  wounds. 
Inspiration  and  expiration  appear  occasionally  to  be  convulsive,  and 
may  be  accompanied  by  tracheal  rattling. 

The  temperature  rises,  sometimes  several  degrees.  The  pulse,  if 
at  all  perceptible,  is  frequent,  small,  and  usually  visible,  and  palpable 
only  over  the  cardiac  region,  or  on  the  carotid ;  over  the  latter  there  is 
sometimes  a  marked  pulsation. 

*  "  Der  Morbus  Brightii,"  loc  cit.,  p.  63. 
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The  skin  is  dry  and  covered  with  perspiration ;  sometimes  the  urine 
and  stools  are  involuntary.  The  convulsions  subside  rarely  at  once, 
the  breathing  becomes  more  regular,  and  the  cyanosis  disappears.  The 
pulse  may  remain  rapid  for  hours,  or  even  permanently.  The  tem- 
perature falls  rapidly.  The  coma,  however,  still  continues,  and  the 
more  severe  the  attack,  the  longer  it  lasts,  up  to  several  days.  Con- 
sciousness returns  only  gradually. 

Sometimes  there  is  a  single  attack  of  this  sort,  to  which  after  a 
few  days  recovery  succeeds,  or  in  which,  though  seldom,  death  may 
occur.  Much  more  frequently  the  attacks  repeat  themselves,  either 
daily  or  a  number  of  times  on  the  same  day,  and  even  20  or  30,  or 
more.  In  the  latter  case,  the  patient  in  the  interval  usually  either 
remains  completely  unconscious  or  partly  recovers.  In  case  of  im- 
provement the  attacks  become  less  frequent,  shorter,  less  general, 
and  consciousness  returns  more  and  more.  Not  rarely  marked  stupor 
persists  for  several  days;  sometimes  between  the  milder  attacks 
severe,  and  even  the  worst  forms  make  their  appearance.  If  the 
number  of  attacks  is  very  great,  death  is  the  customary  result,  taking 
place,  as  a  rule,  wdth  the  patient  still  in  a  comatose  state. 

If  the  patient  does  not  die  in  coma,  still  other  processes  may 
ensue. 

Mania:  Wagner  saw  a  case  in  which  in  one  day  there  were  eleven 
attacks,  and  every  time  followed  by  the  wildest  mania,  with  a  rise  of 
the  temperature  in  the  axilla  to  42.0°  C.  (107.6°  F.).  Notwithstand- 
ding  this,  the  patient  lived. 

Melancholic  depression  may  occur  as  a  sequel. 

Only  in  a  few  cases  are  there  disturbances  of  the  motility  and 
sensibility. 

Leichtenstern  saw  "two  cases  of  unilateral  uremic  convulsions  with 
marked  deviation  of  both  eyes  toward  the  involved  side.  In  one  case 
hemiplegia  followed  the  unilateral  convulsions,  and  on  the  same  side. 
Autopsy:  Uniform  anemia  of  the  brain  with  considerable  edema." 

Again:  "  One  case  with  uremic  trismus  and  tetanus  "^dth  contractures 
of  all  the  muscles,  lasting  over  several  days,  following  uremic  convulsions. 
Several  days  of  unconsciousness.  Later,  a  markedly  slow  respiration  and 
heart-beat.     Outcome,  recovery." 

In  one  case  aphasia  was  present. 

Much  more  frequent  is  amaurosis.  It  seldom  precedes  the  attack, 
and  usually  the  patient  notes  on  returning  to  consciousness  that  he 
is  blind.  The  amaurosis  is  frequently  already  prett}^  well  developed; 
more  rarely  it  reaches  its  acme  later,  in  a  few  hours  or  several  days 
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after  the  attack,  and  still  more  rarely  it  remains  incomplete.  It 
always  involves  both  eyes. 

The  ophthalmoscopic  examination  shows  no  abnormality.  The 
retinitis  of  Bright  is  not  present.  Litten  has,  however,  repeatedly 
seen  swelling  of  the  optic  nerve  and,  as  has  Reimer,*  capillary  apo- 
plexies in  the  retina. 

The  pupils  are  rarely  dilated  and  reactionless ;  usually  they  react 
completely  but  slowly  to  light.  In  the  latter  case  the  prognosis  is 
good,  as  a  rule;  the  usual  power  returns  completely  after  twelve  to 
twenty-four  hours,  or  a  few  days,  or  rarely  after  weeks  of  time.  If 
the  pupillary  reaction  is  absent,  a  complete  recovery  is  still  possible. 
If  the  pupils  react  to  light,  the  cause  of  the  amaurosis  cannot  be  in 
the  retina,  the  optic  tract,  nor  in  the  quadrigemina ;  rather,  between 
these  structures  just  named  and  the  center  governing  the  perception 
of  light,  or  even  in  the  center  itself. 

If  the  attack  occur,  the  patient  remains,  as  a  rule,  amaurotic  in 
the  interval.  More  rarely  the  amaurosis  disappears,  to  return  with 
a  new  attack,  and  again  to  disappear. 

Tinnitus  aurium,  difficulty  of  hearing,  amounting  even  to  com- 
plete deafness,  are  rarer  conditions ;  they  can  also  suddenly  disappear. 

The  heart  and  respirations  are  frequently  influenced  from  the 
center.     In  addition,  there  is  an  anatomic  disturbance. 

Wagner  asserts  that  the  pulse,  sometimes  for  several  days  before 
the  eclamptic  attack,  shows  a  marked  slowing,  even  to  40  beats  per 
minute. 

In  the  attack  itself  there  is  always  an  acceleration,  even  so  much, 
perhaps,  as  to  render  it  impossible  to  count  the  pulse.  During  the 
coma  the  rate  continues  at  the  same  level,  and  is  neither  slowed  nor 
hurried,  only  a  higher  tension  than  usual.  The  conditions  are  other- 
wise so  complicated  that  an  accurate  interpretation  of  them  is  neither 
in  general  nor  in  the  individual  case  successful. 

Leichtenstern  f  states  that  ''one  of  the  most  frequent  modes  of 
onset  of  scarlatinal  uremia  is  uremic  dyspnea  or  tachypnea,  which  is 
usually  seen  in  combination  with  tachycardia ;  the  number  of  respira- 
tions may  rise  to  60,  and  that  of  the  pulse  to  200.  In  nearly  all  cases 
there  is  an  alabaster-white  color  of  the  skin,  sometimes  with  a  bluish 
tinge  on  the  Hps.  The  tachypnea  and  tachycardia  may  persist  unaltered 

* "  Casuistische  und  pathologisch-anatomische  Mittheilungen  aus  dem  Nikolai- 
Kinderhospitale  zu  St.  Petersburg,"  "  Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  x, 
S.  22. 

t  Loc.  cit.,  p.  247. 
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for  days,  and  in  rare  cases  for  weeks,  and  with  the  shghtest  remissions  ; 
or  they  may  appear  only  exceptionally  in  severe  paroxysms  (asthma 
m-£emicum).  The  patient  complains  frequently  of  severe  pains  in 
the  cardiac  region  and  in  the  abdomen.  The  mind  is  absolutely 
clear.  The  jactitation,  the  restlessness,  and  the  anxious  cry  of  children 
render  this  most  frequent  form  of  uremic  affection  full  of  anguish  for 
the  patient  as  well  as  for  those  in  the  vicinity. 

Uremic  dyspnea  exists,  as  a  rule,  with  an  absence  of  any  discover- 
able change  in  the  lungs,  and  without  pleural  or  pericardial  exudate. 
This  does  not  mean,  however,  that  the  cardiac  muscle  or  any  other 
portion  of  the  heart  remains  anatomically  unimpaired. 

Leichtenstern  continues :  "The  latter  may  appear,  and  occasionally 
general  pulmonary  edema.  In  one  case  this  reached  such  a  degree  that 
for  hours  at  a  time,  with  the  respirations,  white,  foamy  masses  came 
bubbling  from  the  mouth  and  ran  together  in  the  form  of  serum  in 
the  sputum-cup.  There  was  more  than  a  liter  of  serum  collected  in 
this  way."    The  patient  recovered. 

Fleischer  *  found  in  the  expectoration  evacuated  in  this  manner 
in  twenty-four  hours  over  2  gm.  (30.86  grs.)  of  urea. 

For  this  no  explanation  can  be  given.  We  may  only  look  upon 
the  heart  which  has  experienced  actual  alterations  in  its  substance 
as  a  substantial  partaker  in  the  entire  series  of  phenomena. 

The  twitching  of  the  skin  surface  that  disturbs  the  patient  even 
when  unconscious  must  still  be  mentioned. 

The  vomiting  may  be  characterized  only  in  part  as  a  cerebral 
symptom.  It  can  be  caused  by  the  stretching  of  its  capsule  by  the 
swollen,  kidney ;  or  through  the  excretion  of  certain  elements  upon  the 
mucous  membrane  of  the  stomach  (urea  and  the  ammonium  carbonate 
derived  from  it  have  been  positively  determined  in  this  connection) ; 
and  perhaps  also  through  edema  of  the  gastric  mucous  membrane. 
The  so-called  uremic  diarrheas  appear,  in  the  light  of  our  present 
knowledge,  to  depend  upon  local  irritation  of  the  intestinal  mucous 
membrane.     • 

Of  the  constitutional  symptoms  the  fever  is  especially  to  be 
mentioned. 

A  moderate  fever  (38.0°  to  39.5°  C— 100.4°  to  103.1°  F.),  ac- 
cording to  Wagner,  is  the  rule  during  the  attack,  as  well  as  during 
the  succeeding  coma.  Rises  to  42.0°  C.  (107.6°  F.),  with  or  without 
preceding  chills,  are  rare,  as  are  also  the  subnormal  temperatures  that 
follow  them   (down  to  34.0°  C— 92.3°   F.).      In  addition  to  the 

*  Quoted  by  Landois,  loc.  cit.,  p.  119. 
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increased  production  of  heat  caused  by  the  severe  muscular  con- 
tractions, a  number  of  other  matters  come  into  consideration,  such 
as  a  diminished  or  increased  external  elimination  of  heat  dependent 
upon  the  centers  that  control  the  lumen  of  the  superficial  vessels 
(Landois).  Besides  these  conditions  that  are  still  within  the  powers 
of  our  conception,  we  must  consider  also  the  possible  marked  influence 
of  intoxications  upon  the  regulation  of  the  temperature.  The  posi- 
tive importance  of  tliis  point  remains  for  the  future  to  decide. 

3.  The  frequency  of  the  occurrence  of  uremia  can  be  more  accu- 
rately determined  than  the  duration  and  outcome,  owing  to  the  great 
variation  in  the  conditions  of  time  and  locaHt}^*  In  studying  the 
reports  of  epidemics  one  gains  the  impression  that  in  this  particular, 
as  in  every  other,  the  unknown  something  is  playing  its  part,  and  that 
this  lends  to  the  fundamental  disease  its  various  forms.  We  can  only 
sa}^  -udth  certainty  that  as  long  as  there  is  present  a  renal  disease, 
just  so  long  may  uremia  make  its  appearance.  Its  recurrence,  with 
long  intervals  widely  separated  from  one  another,  is  a  noteworthy 
feature. 

I  quote  briefly  from  the  following  instructive  case  of  Litten's  f: 

Observation  XXI. — A  seventeen-year-old  girl,  previously  well  and 
strong.  On  the  fifth  day  of  the  disease,  although  in  the  course  of  a  mild 
attack,  nephritis  and  dropsy.  The  heart  dulness  of  normal  size.  The 
urine  measured-  in  the  beginning  only  380  c.c.  (12.8  fl.  oz.).  It  then 
increased  rapidly  until  the  twentv-fifth  day,  and  reached  during  this 
time  1560  c.c.  (52.7  fl.  oz.). 

The  specific  gravity  varied  between  1008  and  1010.  The  urine  was 
markedly  albuminous,  and  contained  considerable  blood,  many  poly- 
morphonuclear leucocytes,  unchanged  as  well  as  fatty  renal  cells,  cylin- 
droids,  and  casts.     The  dropsy  increased  decidedly. 

On  the  26th  day  repeated  vomiting.  Urine,  specific  gra\'ity  1004, 
quantity  320  c.c.  (10.8  fl.  oz.)  and  less,  almost  transparent,  free  from 
blood. 

On  the  27th  day :  Marked  nausea,  three  uremic  attacks  with  coma  and 
convulsions.  Amaurosis;  the  optic  papillse  on  both  sides  more  prominent 
than  usual.  The  vessels  ascend  more  vertically  on  its  edge,  and  appear 
more  tortuous  than  previously.     Repeated  epistaxis. 

Urine,  specific  gravity  1003,  and  only  280  c.c.  (9.5  fl.  oz.)  in  quan- 
tity; free  from  blood  and  sediment,  and  contains  strikingly  less  albumin. 

On  the  28th  day:  Complete  subsidence  of  the  edema  of  the  papillae. 
Normal  power  of  sight.  Urine,  1003,  2230  c.c.  (68.6  fl.  oz.).  Except  for 
some  blood,  no  sediment;  the  quantity  of  albumin  has  again  increased. 

Between  the  twenty-eighth  day  and  about  the  beginning  of  the  tenth 
week  a  gradual  extension  of  cardiac  dulness :  to  the  left,  a  finger's-breadth 
over  the  mammillary  line;  to  the  right,  extending  3  cm.  (1.18  in.)  beyond 

*  Compare  Johannessen,  loc.  cit.,  p.  185 
t  Charite-Annalen,  Bd.  vii,  S.  152. 
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the  edge  of  the  sternum.  The  urine  during  this  time  varied  in  its  char- 
acter, containing  now  more,  now  less  albumin,  and  was  at  times  free 
from  blood.  In  quantity  it  varied  from  1100  c.c.  (37.1  fl.  oz.)  to  1800 
c.c.  (60.8  fi.  oz.).     The  specific  gravity  averaged  1007. 

On  the  seventj'-first  day  of  the  disease  the  urine  was  absolutely  free 
from  albumin,  and  in  c|uantity  1350  c.c.  (45.6  fi.  oz.);  the  specific  gravity 
1010.  The  edema  had  markedly"  diminished.  On  the  seventy-fourth 
day  there  was  again  a  decrease  in  the  urinars'  excretion  (400  c.c, — 13.5  fl. 
oz., — specific  gravitj'  1014),  much  albumin,  some  blood.  Marked  edema. 
Vomiting,  uremic  attacks  T\'ith  complete  bhndness,  and  the  same  oph- 
thalmoscopic picture  as  before. 

Asthmatic  attacks  returned  on  the  seventy-fifth  day.  The  amaurosis 
was,  however,  less  marked,  and  on  the  seventy-sixth  day  entirely  dis- 
appeared.    Now,  however,  a  bilateral  hydrothorax. 

Until  the  death,  which  followed  in  the  fifteenth  week,  there  were  no 
further  uremic  attacks,  only  conjunctival  and  retinal  hemorrhages,  and 
general  extravasation  into  the  skin.  The  heart  clulness  extends  still 
further  (5  cm. — 3  in.)  beyond  the  right  sternal  border. 

The  urine  varied  in  quantity  and  character  as  before.  Its  specific 
gravity  was,  however,  remarkably  high,  1023  in  1000  c.c.  (33.81  fl.  oz.). 
In  the  last  days  before  death  only  small  portions  of  the  urine  excreted. 
Vomiting  appeared  afresh,  as  well  as  diarrhea  and  dyspepsia. 

Autopsy:  Both  kidneys  of  normal  size,  smooth  on  the  surface,  very 
anemic.  The  cortex  relatively  narrow,  of  an  opac|ue  yellow  color  and 
covered  "^dth  many  yellow,  opaque  spots,  especially  over  the  columns  of 
Bertini.  The  medullary  substance  yello^dsh  and  very  anemic ;  no  hemor- 
rhages noticeable  in  the  parenchyma. 

Corresponding  to  the  yeUow  opaque  spots  in  the  cortical  substance, 
peculiar  foci  were  seen  under  the  microscope  in  which  the  renal  structure 
was  completely  destroyed.  In  its  place  was  a  cicatricial  tissue,  poor  in  ceUs, 
in  which  one  could  distinguish  broken-down  tubules  which  were  for  the  most 
part  destroyed.  The  arterial  vessels  belonging  to  these  foci  were  in  man}^ 
instances  narrowed  by  proliferation  of  the  endothelium,  and  in  places  en- 
tirely occluded.  Scattered  everywhere  throughout  the  cortex,  and  even  in 
the  medulla,  were  innumerable  collections  of  round  cells  in  tiny  foci,  partly 
in  the  interstitial  tissue,  partly  follo^nng  the  vessels,  and  especially  around 
the  glomeruli.  The  latter  were  in  many  cases  compressed  and  the  loops 
of  the  vessels  eroded.  Between  the  glomeruli  and  their  capsules  were  red 
and  white  corpuscles,  as  weU  as  purely  granular,  of  a  more  homogeneous 
granular  substance  that  became  more  distended  on  heating  and  sur- 
rounded the  glomeruli  in  the  form  of  a  half-moon.  The  tubiiles  were  in 
portions  marked!}-  dilated  and  filled  with  casts.  The  epithelium  of  the 
tubules  in  the  cortex  was  turbid  with  albuminous  and  fatty  degeneration; 
poorly  circumscribed  and  with  few  visible  nuclei. 

The  heart  was  considerably  enlarged,  superficiall}^  smooth,  and  shiny. 
The  cardiac  chambers  on  both  sides  dilated,  and  the  walls  very  thin. 
The  muscles  were  brownish-red,  dry,  and  firm.  In  many  places  one  saw 
yellowish- white  and  smooth  indurations,  including  the  trabeculse;  in  the 
other  areas,  and  especially  between  the  trabecular  muscles  of  the  right 
ventricle,  there  were  extensive  parietal  fibrin  exudations,  already  losing 
their  color  (dilatatio  cordis  and  myocarditis  fibrosa). 

This  case  of  Litten's  is  significant  in  more  than  one  respect. 
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First,  there  is  afforded  through  it  a  proof  that  the  acute  form  of  scar- 
latinal nephritis  may  run  into  the  chronic  form.  For  here  are  foci  that 
represent  the  same  processes  as  those  met  with  in  wider  distribution 
in  interstitial  nephritis. 

The  objection  that  the  subject  may  have  had  contracted  kidney, 
taken  scarlatina,  and  acquired  acute  nephritis,  and,  dying  from  the 
old  trouble,  be  wrongly  considered  to  have  had  contracted  kidney  as 
a  result  of  scarlatinal  nephritis, — this,  I  say,  certainly  does  not  apply 
here.  Moreover,  the  long  interval  between  the  uremic  attacks  (twenty- 
sixth  and  seventy-fourth  days  of  the  disease)  should  be  mentioned  as 
unusual;  the  progressive  but  intermittent  processes  in  the  kidneys 
account,  to  my  mind,  fulty  for  these  peculiarities.  This  explanation, 
however,  is  by  no  means  sufficient  to  account  for  the  marked  varia- 
tion in  the  character  of  the  urine. 

Litten  "holds  that  shortly  before  and  during  the  uremic  attacks, 
and  perhaps  even  causing  the  latter,  an  intense  swelling  of  the  dis- 
eased portion  of  the  kidney  takes  place  (possibly  a  hyperemia,  an 
edema,  or  an  increase  in  the  inflammatory  exudate),  preventing  the 
renal  secretion. " 

If  we  accept  this  hypothesis,  we  will  explain  the  decided  diminu- 
tion in  the  quantity  of  urine  excreted,  and  the  fact  that,  at  times,  no 
pathologic  products  are  mingled  with  the  secretion  (albumin,  des- 
quamated epithelium,  casts,  blood,  etc.).  It  is,  at  least,  to  be  con- 
sidered, and  may  be  the  right  explanation.  In  any  event  it  is  the 
simplest. 

It  seems  especially  remarkable  to  me  that  the  specific  gravity  of 
the  urine  during  the  fourth  week  fell  to  1003,  although  only  280  c.c. 
(9.5  fl.  oz.)  were  voided.  Later,  on  one  occasion — the  eighty-fourth 
day  of  the  disease — it  rose  to  1023,  as  against  a  day's  secretion  of 
120  c.c.  (4  fl.  oz.).  Are  not  influences  exerted  here  through  the  brain 
centers?  Edema  of  the  brain  was  discovered  on  the  first  day  through 
the  swelling  of  the  papillge.  The  changes  in  the  eye-ground  may 
be  characterized  as  rare. 

Brain  Symptoms  Independent  of  Uremia. — A  great  number  of 
these  have  already  been  mentioned,  such  as  those  belonging  to  the 
infections,  as  such,  and  those  which  follow  otitis,  etc. 

There  are  still  other  symptoms,  that  are,  perhaps,  only  indirectly 
dependent  upon  the  scarlatinal  poison  itself.  In  considering  such 
we  must  again  have  recourse  to  the  frequent  mixed  infection  due  to 
the  pus  cocci. 
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Meningitis  requires  mention,  as  well  as  more  or  less  extensive  pus 
foci  in  the  brain,  which  may  be  directly  due  to  organisms  circulating 
in  the  blood,  or  to  infectious  emboh  from  the  heart  or  from  the 
pulmonary  veins.  Neither  the  one  nor  the  other  is  a  frequent  con- 
dition. Reimer  *  alone  has  found  meningitis  in  48  autopsies  not  less 
than  seventeen  times,  and  one  additional  case  of  tubercular  men- 
ingitis. Henoch,  on  the  contrary,  remarks  that  he  is  able  to  say 
nothing  in  regard  to  meningitis  from  personal  experience. 

Litten  and  Fiirbringer  have  seen  the  condition,  and  Leichtenstern 
also,  as  it  appears,  in  only  one  case  during  the  great  Cologne  epidemic. 

Of  course,  the  autopsy  alone  can  give  definite  information  as  to 
whether  the  suppuration  has  occurred  in  the  membranes  or  in  the 
brain  itself.  And  I  beheve  Henoch  to  be  altogether  correct  in  saying 
that  the  chnical  symptoms  of  meningitis  cannot  be  distinguished  from 
those  that  characterize  the  "malignant"  form  of  the  disease  itself, 
and,  I  wish  to  add,  not  even  from  the  symptoms  of  uremia. 


THE  AIR-PASSAGES  AND  PLEURA. 

Mention  has  been  made  of  the  larynx  and  the  upper  air- 
passages  in  another  place, f  and  the  processes  originating  from  the 
scarlatinal  poison  itself  and  those  from  secondary  affections  (sepsis 
and  diphtheria)  have  already  been  discussed.  Acute  edema  of  the 
glottis  alone  needs  to  be  emphasized.  It  can  develop  as  a  local 
affection  as  the  result  of  the  inflammatory  swelhngs  in  the  neighbor- 
hood, and  also  in  consequence  of  dropsy  due  to  nephritis.  It  is,  of 
course,  invariably  a  serious  menace  to  life. 

[Perichondritis  of  the  Larynx  in  Scarlet  Fever. — Kraus  %  states 
that  this  complication  is  one  of  great  rarity,  occurring  about  once 
in  200  or  250  cases.  In  a  case  reported  by  himself  the  angina,  which 
was  of  severe  type,  appears  to  have  extended  downward  into  the 
air-passages,  aphonia  developing  on  the  sixth  day  of  the  disease. 
The  diagnosis  was  made  during  life  and  confirmed  upon  autopsy. 
Intubation  and  tracheotomy  both  became  necessary,  and  the  child 
did  well  until  carried  off  by  further  complications  (hemorrhagic 
nephritis,  purulent  pleurisy).] 

The  bronchi  are  unquestionably  involved  in  the  process  by  the 
cause  that  produces  the  disease  itself.  I  have  already  submitted  a 
sufficient  number   of    examples     (see   especially  Cases    5   and    6). 

*  hoc.  cit.,  p.  17.  t  See  page  507. 

XPrag.  med.  Wochenschr.,  1899,  Nos.  29  and  30. 
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Henoch,  among   others,  particularly  emphasizes  the  following.     He 
writes  * : 

"The  mucous  membrane  of  the  bronchi  and  the  parenchyma  of  the 
lungs  are  excited  by  inflammatory  influences  far  more  frequently  than 
we  usually  suppose.  Not  only  catarrh,  but  more  or  less  extensive  broncho- 
pneumonia, occurs  in  the  first  and  second  weeks  of  the  disease.  These 
conditions  are  frequently  overlooked,  however,  because  a  whole  series  of 
synchronous  severe  typhoid  symptoms  disguise  them  and  divert  the 
attention  of  the  physician.  We  found  bronchitis  and  bronchopneumonia 
in  nearly  all  the  severe  cases,  and  also  repeatedly  during  life." 

Leichtenstern  f  remarks  that  "  in  children  acute  lobar  pneumonias, 
sometimes  bilateral,  and  mostly  involving  the  upper  lobes,  appear  as  well 
at  the  height  of  the  disease  as  in  the  nephritis  stage.  These  are  pneu- 
monias such  as  in  the  shortest  space  of  time  lead  to  a  complete  infiltra- 
tion of  a  whole  upper  lobe  (more  rarely  a  lower  lobe).  They  are  true 
lobar  pneumonias,  as  the  careful  examination  of  a  number  of  cases  has 
taught;  neither  croupous  nor  catarrhal,  rather  a  genuine,  acute,  des- 
quamative pneumonia.  The  infiltrated,  solid  upper  lobe  resists  the 
knife,  is  dense,  has  a  smooth,  homogeneous,  bluish-red  surface  on  section, 
contains  little  serum,  but  is  fuU  of  blood.  The  same  process  may  in 
rare  cases  appear  to  be  lobular — i.  e.,  limited  to  one  portion  (lobule) 
of  the  lobe.  True  catarrhal  pneumonia  has  never  been  met  with  in  scar- 
latina." 

As  is  well  known,  the  term  "desquamative  pneumonia"  is  severely 
contested  by  anatomists,  and  few  hold  to  the  view  advanced  by  Buhl. 
On  the  other  hand,  there  may  well  be  a  relative  agreement  in  regard  to 
the  fact  that  it  is  a  sudden,  confluent  pneumonia  that  springs  originally 
from  a  single  focus.  The  bronchi  need  not  necessarily  be  extensively 
involved,  as  is  proved  by  the  findings  at  the  autopsy  in  my  Observation 
HI,  in  which  death  occurred  twenty-eight  hours  after  the  beginning  of 
the  disease.  It  is  easily  conceivable  that  now  and  then  the  infecting 
substance  makes  its  way  in  through  the  blood  stream,  but  remains,  in  any 
event,  limited  to  a  small  circumference. 

In  the  later  course  of  scarlatina  foci  may  originate  in  the  lungs  from 
many  different  sources.  Among  such  conditions  may  be  mentioned 
the  "deglutition  pneumonia"  in  gangrenous  processes  in  the  nasal 
and  pharyngeal  cavities ;  the  infarcts  that  result  sometimes  from  the 
infectious  or  non-infectious  emboli  from  the  veins  of  the  body,  though 
originating  more  frequently  in  the  right  heart ;  and  the  many  small 
abscesses  that  occur  in  sepsis.  Leichtenstern  properly  calls  further 
attention  to  the  fact  that  during  the  nephritis  "acute  edematous 
infiltrations,  leading  to  a  complete  absence  of  air,  and  serous  lobar 
pneumonias"  (inflammatory  edemas)  may  occur,  accompanied  by 
extreme  succulence  of  the  infiltrated  lobe, — frequently  the  upper, — 
and  which  exhibit  a  free  epithelial  desquamation  and  must  be  dis- 

*  "  Vorlesungen  iiber  Kinderkrankheiten,"  S.  642,  3d  ed. 
t  Loc.  cit.,  p.  268. 
37 
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tinguished  from  the  desquamative  type  of  pneumonia  by  the  serous 
exudate.  These  very  pneumonias  often  present  during  Hfe  acute 
lobar  consoHdations,  wliich  disappear  as  quickly  as  they  arise.  True 
croupous  pneumonia,  according  to  unanimous  opinion,  is  much  more 
rare  in  scarlatina  not  accompanied  by  nephritis  than  when  com- 
plicated with  the  renal  condition.  Even  here  it  does  not  occur 
often.  At  an}^  time  during  the  entire  period  of  the  nephritis  pneu- 
monia may  make  its  appearance.  Both  conditions  may  occur  side 
by  side  and  simultaneously,  and  in  such  cases  the  question  remains 
open  as  to  whether  the  renal  affection  has  not  been  present  for  a 
longer  time  than  the  symptoms  indicated. 

I  will  briefly  relate  an  observation  of  my  own  in  just  such  a  case  *: 
Mild  scarlatina,  the  temperature  only  once  attaining  40°  C.  (104.0°  F.). 
Slight  pharyngeal  involvement.  No  albumin  in  the  urine.  After  six 
days,  convalescence.  After  about  three  weeks,  slight  indisposition,  but 
no  rise  of  temperature,  and  no  albuminuria.  Then,  twenty-eight  days 
after  the  beginning  of  the  disease,  violent  vomiting,  marked  apathy, 
bloating  of  the  face,  the  quantity  of  urine  much  decreased,  with  a  de- 
cided quantity  of  albumin,  the  temperature  suddenly  rising  to  41.2°  C. 
(106.1°  F.).  Consolidation  is  already  evident  in  the  right  lower  lobe, 
coming  to  a  full  development  on  the  immediately  succeeding  days.  On 
the  fourth  day  of  the  disease  it  spreads  to  the  upper  lobe  of  the  same 
side.  Resolution  begins  from  below,  and  on  the  seventh  day  of  the  dis- 
ease is  distinct  also  in  the  upper  lobe.  On  the  sixteenth  day  all  lung 
symptoms  disappeared.  The  nephritis  continued  only  fourteen  days. 
The  disease,  all  in  all,  was  quite  severe,  this  being  especially  true  be- 
cause of  the  brain  symptoms.  Mild  uremic  symptoms,  together  with  the 
fever,  which  remained  for  eight  days,  may  have  caused  the  latter. 

The  following  observation  possesses  interest  in  that,  in  spite  of 
the  pneumonia  and  its  long  persistence,  accompanied  by  marked 
diminution  of  the  urinary  secretion,  no  disturbances  of  any  gravity 
appeared. 

Observation  XXII. — A  little  girl  of  three  years.  Unusually  mild 
scarlatina  without  a  special  pharyngeal  involvement.  Maximum  of  tem- 
perature 39°  C.  (102.2°  F.).  Sixteen  days  after  the  appearance  of  the 
eruption  the  first  signs  of  nephritis.  Burning  on  passage  of  the  urine, 
decreased  quantity  of  albumin  present,  though  in  slight  quantities.  Be- 
sides moderate  rises  of  temperature  there  were  no  pathologic  symptoms 
present  in  the  interval.  On  the  twentieth  day  of  the  disease  a  marked 
decrease  in  the  urinary  excretion  with  rapidly  increasing  temperature ; 
at  8  A.  M.,  37.7°  C.  (99.8°  F.);  in  the  afternoon  at  four  o'clock  it  was 
40.9°  C.  (105.6°  F.).  The  pulse-rate  was  very  high;  the  respiratory- 
rate  far  less  marked,  though  difficult  and  accompanied  by  pain  in  the 

♦Alexander  Kees,  "  Ueber  croupose  Pneumonie  neben  acuter  Nephritis,"  in  Jiir- 
gensen,  "  Croupose  Pneumonie,"  Beobactungen  aus  der  Tiibinger  Poliklinik,  Tubin- 
gen, H.  Klapp,  1883,  S.  192. 
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lower  portion  of  the  chest.  On  the  next  day  pneumonia,  together 
with  all  its  physical  symptoms,  became  evident  in  the  left  lower  lobe, 
and  subsequently  extended  itself  still  further. 

From  the  same  day  (twenty-first  since  the  appearance  of  the  eruption) 
until  the  twenty-seventh — seven  days — no  urine  was  voided;  at  least, 
this  is  stated  by  the  family,  who  were  extremely  intelhgent,  and  took 
special  notice  of  the  fecal 
discharges  with  a  view  to 
this  point.  We  can  rest 
assured  that  no  consider- 
able amount  of  urine  had 
been  voided.  Yet  there 
was  no  edema,  and  never 
was  there  swelling  present 
in  the  face.  It  may  be 
doubted  whether  we  should 
look  upon  the  vomiting, 
which  occurred  twice  (on 
the  twenty-second  and 
twenty-fifth  days  of  the 
disease),  as  uremic.  Pos- 
sibly the  free  and  watery 
bowel  movements  that 
were  present  from  the 
twenty-first  to  the  twenty- 
sixth  days  accounted  for 
the  greatest  part  of  the 
water  excretion.  In  the 
course  of  the  eighth  day 
from  the  beginning  of  the 
pneumonia  and  the  neph- 
ritis (twenty-seventh  day 
of  disease)  the  temperature 
fell  by  crisis  to  normal;  in 
the  next  eight  days  the 
renal  and  pulmonary  af- 
fection disappeared  en- 
tirely, so  that  the  child  at 
the  end  of  the  fifth  week 
could  be  dismissed  entirely 
well. 

In  spite  of  the  very 
light  attack,  as  figure 
81  shows,  and  after  the 
retirement  of  the  scarla- 
tina itself,  the  system  was  by  no  means  m  proper  order.  This 
was  indicated  by  the  irregular  temperature,  with  slight  rises.  The 
renal  inflammation  caused  no  fever  on  the  day  of  its  appearance; 
fever  appeared  immediately  after,  however,  though,  to  be  sure,  only 
in  sHght  degree.     Then  came  the  pneumonia,  beginning,  according 
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to  rule,  with  sudden  and  high  temperature,  and  later  falhng  some- 
what more  slowly.  The  latter  characteristic  showed  less  plainly  on 
a  chart  registering  onh'  the  evening  and  morning  temperatures.  If 
we  take  the  average  of  the  second  hourh^  readings,  they  give  during 
the  six  days  of  illness  a  variation  only  between  39.9°  and  39.4°  C. 
(103.8°  and  102.9°  F.). 

The  prompt  healing  of  the  local  affection  is  a  noteworthy  feature. 
It  is  clear  without  further  remark  that  hypostasis  may  occur  in  the 
lungs.  Gangrene  of  the  lungs  may  also  occur.  It  may  be  that  in  the 
severe  infections,  and  especially  when  nephritis  is  present,  pulmonary 
edema  will  comparatively  often  be  noted,  although  it  cannot  be 
considered  a  true  pulmonary  comphcation. 

Abundant  opportunity  is  given  by  the  severe  tissue  changes  in 
the  lungs  for  an  involvement  of  the  pleura.  This  pleuritis  deports 
itself  direct!}'  in  relation  to  the  extension  and  nature  of  the  foci  in 
the  lungs.  It  may  be  a  dry  pleurisy,  or  an  exudate  ma}'  be  present, 
the  latter  being  serofibrinous,  purulent,  or  gangrenous.  The  condi- 
tions are  exactly  those  of  the  pleural  disease  that  usualh"  accompanies 
inflammations  of  the  lungs.  It  differs,  however,  from  the  pleurisies 
that  are  independent  of  the  lung.  It  appears  to  me  by  no  means 
easy  to  gain  a  clear  understanding  in  the  matter,  since  the  statements, 
of  those  who  have  studied  the  subject  show  marked  discrepancies. 
And  since  I  myself  have  not  a  ver}-  extensive  experience  with  such 
conditions,  I  must  confine  myself  to  the  reports  of  actual  cases.  In  the 
minority  of  cases  a  pleuritic  exudate  occurs  earh^, — somewhere  about 
the  middle  of  the  second  week  of  illness, — and  the  largest  number 
occur  at  the  time  of  the  nephritis  and  the  accompanying  drops}^ 

In  regard  to  tliis  there  is  general  unanimity  of  opinion.  "We  may 
sometimes  in  this  connection  speak,  vdih  Leichtenstern,  of  inflamma- 
tory edema,  though  the  dividing-line  between  exudate  and  trans- 
udate cannot  be  sharply  drawTi.  The  patient  who  suffers  from 
'^ scarlatinal  rheumatism"  is  especially  exposed  to  pleural  iuA'olve- 
ment  (Henoch). 

Fiirbringer  characterizes  the  typical  exudative  pleuritis  as  a  fre- 
quent comphcation  (about  59c);  "^'liich,  according  to  his  experience, 
even  when  it  appears  at  the  height  of  the  exanthem,  colors  the  whole 
picture  of  the  disease. 

Thomas  claims  that  all  forms  of  pleuritis  have  the  peculiarity  of 
a  very  rapid  development,  and  often  cause  only  moderately  severe 
local  disturbances  in  spite  of  there  being  an  extensive  process.  Fiir- 
bringer is  of  the  same  mind. 
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All  agree  that  the  exudate  involves,  as  a  rule,  only  one-half  of  the 
pleural  cavity.  The  majority  of  observers  assert  that  these  pleural 
exudates  are  for  the  most  part,  and  Henoch  says  "almost  always," 
purulent.  Streptococci  have  been  found  in  them  (0.  Vierordt). 
Litten  is  more  reserved  in  his  opinion,  and  mentions  the  frequency 
of  serous  exudates  in  scarlatinal  nephritides  without  complications. 
Litten  also  calls  attention  to  another  possibility:  ''There  are  cases 
of  scarlatina  in  which  during  the  convalescence  dyspnea  suddenly 
appears,  and  without  warning.  In  such  cases,  then,  without  any 
other  comphcation  being  present,  and  especially  in  the  absence  of 
joint  affections,  there  may  develop  in  a  few  days  a  serous  pleuritis 
with  a  marked  exudate.  The  prognosis  in  such  cases  is  always  bad. 
Analogous  observations  have  already  been  made  by  Andral." 

We  see  how  much  there  is  still  to  be  learned  in  regard  to  pleurisy 
in  scarlatina. 

In  Norway,  at  least,  pleuritis  is  of  slight  importance  as  a  fatal  influ- 
ence. Johannessen  finds  among  688  deaths,  only  three  as  the  result  of 
pleurisy.  It  can  hardly  be  supposed  that  this  is  everywhere  true,  though 
I  have  not  been  able  to  find  any  statistics  in  regard  to  the  point. 

THE  DIGESTIVE  ORGANS. 

Even  the  digestive  tract  is  not  always  exempt  from  the  influence 
of  the  scarlatinal  poison,  although  its  involvement  is  not  especially 
severe,  nor  does  it  appear  as  a  prominent  factor  in  the  disease. 

The  autopsies  in  my  cases  that  have  been  rapidly  fatal  within  twenty- 
six  to  fifty-nine  hours  have  shown  an  intensely  red  and  somewhat  ex- 
coriated esophagus  (Case  3) ;  swelling  repeatedly  occurred  (Cases  3  and  5) 
with  profuse  mucus-formation  upon  the  membrane;  the  intestine  fre- 
quently presented  a  more  or  less  marked  swelling  of  the  follicular  glands, 
and  its  mucous  membrane  was  swollen  and  ecchymosed.  Anemia  of  the 
mucous  membranes  was  noted  in  all  the  cases,  even  when  no  other  signs  of 
the  disease  were  present. 

The  thorough  study  made  by  Crooke  *  is  well  worthy  of  attention, 
since  he  was  able  to  examine  the  stomach  immediately  after  death. 
He  reports  a  case  that  lasted  only  twenty-six  hours  : 

"  The  stomach  showed  marked  changes.  Its  entire  mucous  membrane 
was  much  swollen,  its  surface  covered  with  mucus,  and  hyperplastic,  espe- 
cially in  the  region  of  the  pylorus,  where  the  "etat  mamelonne"  reacheda 
high  degree.  With  the  exception  of  a  few  hyperemic  spots,  the  gastric 
mucous  membrane  was  pale  and  opaque.  The  microscopic  examination 
showed  these  changes  to  be  due  to  an  extraordinary  hyperemia  of  the 

*"Zur  pathologischen  Anatomie  des  Scharlachs,"  Fortschritte  der  Medicin,Bd. 
Ill,  S.  653  (1885). 
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Ij'-mphatic  tissues  in  the  gastric  mucous  membrane  of  children  and  young 
people.  Some  of  the  hyperplasias  were  so  large  that  they  reached  the 
surface  of  the  mucous  membrane  and  pressed  the  glands  upward  and  to 
one  side.  Many  were  necrotic  in  the  center  and  so  friable  that  on  section 
they  would  easily  fall  to  pieces.  From  these  foci  the  lymphatic  infiltra- 
tion spread  to  the  interglandular  tissues  and  produced  the  picture  of  an 
interstitial  gastritis  spreading  by  foci  throughout  the  entire  membrane. 
The  blood-vessels  of  the.  interglandular  connective  tissue  are  distended, 
and  often  there  is  a  proliferation  of  the  nuclei  in  their  walls.  The  cylin- 
dric  epithelium  of  the  excreting  glands  is  entirely  desquamated  and  the 
upper  glandular  layer  is  more  or  less  thoroughly  infiltrated  with  round 
cells.  The  blind  extremities  of  the  glands  are  dilated  and  filled  with  a 
quantity  of  swollen,  round  or  potyhedral  (vesicular)  cells;  the  latter  are 
devoid  of  nuclei  and  are  undergoing  coagulation-necrosis.  The  muscularis 
mucosae  is  thickened,  infiltrated  with  small  round  cells,  and  shows  an  in- 
crease in  the  number  of  nuclei." 

Tn  two  other  severe  cases  similar  changes  were  less  markedly 
present. 

These  processes  occur,  without  doubt,  as  the  result  of  the  scar- 
latinal toxin  itself. 

I  have  no  knowledge  of  the  existence  of  more  thorough  studies  of 
the  intestinal  mucous  membrane. 

In  the  further  course  of  scarlatina  changes  are  also  found  in  the 
digestive  organs  that  must  be  looked  upon  as  simply  secondary. 
Thus,  Henoch  reports  cases  in  which  the  necrotic  process  has  involved 
the  esophagus,  and  even  the  gastric  mucous  membrane.  Likewise, 
Litten  has  found  diphtheritic  ulcers  in  the  stomach.  He  saw  in  this 
case  of  only  five  days'  duration  a  wide-spread  diphtheritic  ''process" 
on  the  soft  palate,  in  the  pharynx,  the  esophagus,  with  extension  into 
the  stomach,  also  in  the  bronchi  and  lungs ;  finally,  even  in  the  large 
intestine.  When  this  process  takes  place  in  a  true  case  of  diphtheria, 
the  extension  is  most  remarkable.  Fiirbringer  properly  calls  attention 
to  the  fact  that  gastric  and  intestinal  affections  may  occur  as  localiza- 
tions of  a  septic  infection.  ''  Occasionally  one  is  astonished  at  the 
autopsy  by  a  dysenteric  condition  of  the  large  bowel."  I  want  to 
emphasize  the  fact  that  the  by  no  means  harmless  collections  in  the 
nose,  the  mouth,  and  pharynx,  often  enough  are  swallowed,  and  that 
it  is  truly  wonderful  that  serious  tissue  changes  do  not  occur  as  a 
result  much  oftener  than  is  actually  the  case.  Besides  the  diphtheritis 
of  the  large  intestine,  ulceration  of  the  Peyer's  patches  and  of  the 
solitary  follicles  has  been  reported,  presenting  a  somewhat  similar 
appearance  to  the  usual  picture  of  typhoid  fever.* 

With  regard  to  the  clinical  symptoms,  vomiting  is  in  the  beginning 

*  Vid.  Thomas  in  v.  Ziemssen's  "  Handbuch,"  S.  242. 
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of  the  disease,  as  well  as  later  on,  to  be  looked  upon  onl}-  in  rare  cases 
as  a  sj^mptom  certainly  dependent  upon  the  stomach  itself,  and 
caused  by  the  distiu-bance  taking  place  within  it.  The  phenomena 
that  accompany  the  invasion  of  scarlatina,  the  sudden  rise  of  tem- 
perature and  the  genuine  intoxication,  cannot  be  separated.  A  Httle 
later  the  cough  appears,  and  is  due  to  manifold  causes;  on  account 
of  the  abnormal  condition  of  the  pharyngeal  organs  it  may  produce 
nausea. 

Secondary  affections  accompanied  by  sudden  rises  of  temperature 
may  also  assert  themselves,  and,  finally,  and  most  important  of  all, 
is  the  fact  that  vomiting  may  accompany  nephritis,  and  is  almost 
always  present  in  memia. 

I  agree  mth  Litten  thoroughly  in  looking  upon  the  vomiting, 
as  such,  as  of  no  great  importance;  in  other  words,  it  will  seldom 
become  so  severe  as  to  be  of  itself  dangerous. 

The  affections  of  the  intestine  assert  themselves  especially  in  the 
very  beginning,  following  the  invasion,  in  the  form  of  a  more  or  less 
active  charrhea,  that  is  sometimes  very  severe.  In  the  case  cited 
by  me  in  detail  (Observation  III)  the  diarrhea  was  the  very  first 
sign  and  recurred  during  the  twenty-eight-hour  illness  so  often  that 
the  nimiber  of  stools  could  no  longer  be  accurate^  given.  Also  in 
two  other  cases  cUarrhea  appeared,  once  early  and  once  somewhat 
later.  We  often  have  this  sjonptom  in  the  severest  forms  of  the 
disease. 

Litten*  considers  the  intestinal  condition  more  in  detail  than 
other  writers.     He  differentiates  three  clinical  forms : 

1.  Simple  catarrhal  enteritis,  usually  with  a  rapid  and  favorable 
course.  It  may  appear  at  any  time  during  the  course  of  scarlatina, 
and  is  absolutely  independent  of  any  chscoverable  pathologic  influence. 
(I  wish  in  this  connection  to  remark  that  in  cases  of  uremia  which 
have  pre\iously  shown  no  disturbance  of  the  intestines  a  simple 
diarrhea  may  occur,  even  at  the  beginning  of  the  nephritis.  See 
Observation  XXII.) 

Litten  proceeds :  The  diarrheas,  which  are  sometimes  very  obstinate, 
may  lengthen  out  the  disease  and  hasten  the  prostration  of  the  case. 
In  two  autopsies  were  seen,  once  a  marked  edema  of  the  intestinal 
mucous  membrane,  in  the  second  case  mereh^  a  catarrh  of  the  large 
intestine  vnih.  slight  ulceration  of  the  follicles. 

2.  The  clinical  picture  of  dysentery  with  tenesmus,  and  vnth  pus 
and  blood  in  the  stools.     Anatomically:  diphtheritis  vdih  ulceration, 

*  ChariU-Annalen,  Bd.  vii,  S.  128. 
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most  frequently  of  the  large  intestine,  extending  into  the  rectum  and 
into  the  small  bowel. 

3.  The  clinical  picture  of  typhoid  fever  (scarlatinal  typhoid).  Lit- 
ten's  description  agrees  in  its  main  features  with  that  of  Thomas.* 
He  calls  attention  especially  to  the  fact  that  the  abdomen  may  show 
marked  meteorismus,  and  that  there  may  be  severe  and  critical  hemor- 
rhages from  the  intestine.  The  stools  were,  in  his  experience,  alto- 
gether liquid,  free  from  blood  and  pus,  and  of  a  pale  color — a  bright 
yellow  dotted  with  white  spots  and  specks.  The  pulse,  in  contrast 
with  typhoid  fever,  was  extremely  rapid  and  of  high  tension. 

Litten  characterizes  this  form  as  one  of  the  severest  of  scarlatinas. 
When  the  patient  survives,  the  convalescence  is  very  protracted. 
Anatomically  we  have  swelling  of  Peyer's  patches  and  of  the  solitary 
follicles,  with  folhcular  erosion  of  the  intestinal  mucous  membrane, 
pulpy  enlargement  of  the  mesenteric  glands,  splenic  tumor,  and  a 
swelHng  of  the  splenic  follicles.  We  may  preserve  this  classification 
for  the  sake  of  order,  though  one  should  always  remember  that  it 
merely  carries  the  essential  phenomena  toward  their  termination, 
while  in  regard  to  the  causes  of  the  condition  nothing  is  or  can  be 
said. 

With  regard  to  the  lymphatic  system  as  represented  in  the  intes- 
tines and  in  the  abdominal  ca\dty,  as  well  as  in  the  spleen,  discussion 
has  already  been  had  in  another  place. f 

Mention  must  still  be  made  of  the  liver,  and  of  certain  anatomic 
processes  that  take  place  in  this  organ.  Litten  makes  the  statement 
that  cloudy  swelling  is  hardly  ever  lacking  in  the  liver  at  the  autopsy 
of  a  scarlatina  case.  In  the  course  of  severe  cases  this  is  succeeded  by 
parenchymatous  degeneration,  which  may  lead  on  to  destruction  of 
the  liver  substance  and  to  acute  yellow  atrophy.  He  himself  describes 
two  cases  representing  this  that  are  incontestable.  Other  examples 
may  also  be  found  here  and  there  in  literature. 

Liebermeister|  reports  a  process  seen  in  the  hver  of  a  twentj^-six- 
year-old  woman,  at  the  autopsy,  which  he  designates  as  the  early 
stage  of  parenchymatous  degeneration.  Litten  coincides  essentially 
with  his  opinion,  although  he  believes  that  it  was  only  a  cloudy  swell- 
ing with  beginning  parenchymatous  degeneration.  Unquestionably, 
had  the  patient  hved  longer,  yellow  atrophy  would  have  followed. 

*  See  p.  482. 

t  See  pp.  452-520,  and  the  autopsy  reports  of  the  severe  cases. 

J  "  Beitrage  zur  pathologischen  Anatomie  und  Klinik  der  Leberkrankheiten," 
Tubingen,  Laupp,  1864,  S.  330. 
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It  was  a  case  of  a  twenty-six-year-old  woman  who  had  been  actively 
in  charge  of  a  scarlatinal  case.  On  the  fourth  day  of  her  own  marked  case 
of  scarlatina  she  was  admitted  with  a  temperature  of  41.9°  C.  (107.4°  F.) 
and  a  pulse  of  160  into  the  regular  clinic,  and  died  there  on  the  same 
evening. 

The  autopsy  showed,  fourteen  hours  postmortem:  Extensive  ecchy- 
moses  of  the  skin,  small  foci  of  pus  in  the  markedly  swollen  tonsils.  The 
heart  shghtly  involved  in  fatty  degeneration.  The  spleen  somewhat  en- 
larged. The  epithehum  of  the  convoluted  tubules  opac{ue,  but  not  to  any 
marked  degree.  The  urine  in  the  bladder  contained  some  traces  of  albu- 
min. "The  liver  weighed  1520  gm.  (48.87  oz.)  (about  normal),  was  of 
normal  appearance,  rather  soft  in  consistency,  showed  no  lobulations  on 
section,  was  a  reddish-yellow  color,  ver}^  anemic,  and  very  friable. 
The  liver  cells  were  almost  filled  with  the  finest  of  granules,  and  a  few 
of  them  with  medium-sized  fat  droplets.  Many  cells  contained  also 
granular  bile  pigment.  The  scattered  cells  that  contained  less  fat  were 
decidedly  opaque.  The  size  of  the  cells  was,  on  the  average  from  42 
measurements,  25.0  fi.  As  a  rule,  they  appeared  to  contain  in  the  center 
of  the  lobules  just  as  much  fat  as  at  the  periphery.  The  bile  pigment  was 
most  marked  at  the  center."  The  gall-bladder  was  full  of  dark-green, 
thin  bile.  The  intestinal  contents  were  slightly  bile-stained.  In  the 
stomach  was  some  altered  blood. 

E.  Wagner  was  the  first  to  observe  the  new  growth  of  lymphatic 
tissue  in  the  scarlatinal  liver.  He  presents  as  evidence  a  case  that 
terminated  in  death  in  forty-eight  hours.  In  a  second,  diphtheritis 
was  present  also;  the  duration  of  the  illness  was  twentj^-four  days. 
Cases  of  so-called  ''puerperal  scarlatina"  he  excludes  entirely,  be- 
cause the  diagnosis  appears  to  him  to  be  doubtful ;  certainly  this  is  a 
praiseworthy  reserve.  I  wash  to  present  also  my  own  Observation  III 
at  this  time,  as  a  case  in  which  the  short  duration  (twenty-eight  hours) 
and  the  subsequent  autopsy  findings  made  a  double  infection  improb- 
able. In  Observation  VII,  in  spite  of  sequence  of  death  after  three 
days,  sepsis  imquestionabty  was  present. 

Crooke's  cases,  since  they  all  are  of  more  than  seven  days'  dura- 
tion, cannot  be  utilized;  also  because  no  further  statements  are  made 
in  regard  to  their  clinical  features.  He  saj^s*:  "In  genuine  cases  the 
Ij^mphatic  proliferation  does  not  appear  to  such  a  degree  as  in  the 
complicated  cases,"  and  one  must  therefore  assume  that  he  has  ac- 
tually seen  pure  cases.  In  Wagner's  description  it  has  already  been 
mentioned  that  microscopic  collections  of  cells  occur  in  the  connective 
tissue  in  addition  to  the  macroscopic  granules.  Special  emphasis  is 
laid  by  some  writers  upon  this  fact,  and  the  term  ' '  acute  interstitial 
hepatitis ' '  has  been  discussed.  After  all,  we  must  conclude  that  the 
picture  presents  nothing  typical  of  scarlatina.     We  see  identical  ap- 

*  Loc.  cit.,  p.  654. 
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pearances  in  many  infectious  diseases  that  run  a  severe  course.  They 
form,  moreover,  almost  the  onh^  means  of  expression  of  an  especially 
severe  toxic  influence  upon  the  liver. 

The  pictm-e  of  acute  yellow  atrophy  departs  in  no  particular  from 
the  ordinary.  The  lymphatic  and  interstitial  processes  are  not  recog- 
nizable during  the  life  of  the  patient. 

The  peritoneum  is  only  rarely  involved  in  simple  scarlatina;  much 
more  often  in  scarlatinal  nephritis.  One  should  remember,  in  con- 
nection with  paracentesis  for  ascites,  the  danger  of  converting  a  serous 
effusion  into  a  purulent  one. 

THE  BLOOD;  THE  HEMORRHAGIC  DIATHESIS. 

Accurate  photometric  estimations  by  means  of  the  spectroscope 
have  been  carried  out  only  in  rare  instances. 

[Ewing,  of  New  York,  summarizes  the  present  knowledge  of  the 
blood  in  scarlet  fever  as  follows: 

''Hayem  gave  the  first  systematic  account  of  the  blood  changes 
in  scarlatina,  finding  a  loss  of  about  one  million  red  cells  after  de- 
fervescence, and  a  moderate  leucocytosis  in  average  cases,  much  in- 
creased by  severe  angina  or  by  suppurative  processes.  Somewhat 
isolated  observations  were  reported  by  many  of  the  earher  blood 
analysts, — Halla,  Pee,  Pick,  Reinert,  Sadler, — while  extensive  series 
of  cases  were  studied  by  Rieder  and  Kotschetkoff. 

''The  whole  blood  suffers  in  a  slight  degree  the  usual  effects  of 
fever.  The  formation  of  fibrin  is  usually  increased,  especially  when 
there  is  extensive  angina  or  suppurative  complications  (Hayem). 
Heubner  noted  hemoglobinemia  in  one  case  representing  the  septi- 
cemic type  of  the  disease. 

"Red  Cells. — ^The  gradual  loss  of  red  cells  noted  by  Hayem  was 
fully  verified  by  Kotschetkoff,  who  found  a  reduction  to  three  millions 
or  less  in  nearly  all  cases.  The  regeneration  of  the  blood  was  slow, 
and  was  complete  only  after  six  weeks  or  longer.  On  the  other  hand, 
Zappert  found  less  than  four  milhon  cells  in  only  one  of  six  cases; 
and  very  slight  anemia  was  noted  in  a  considerable  number  of  cases 
examined  at  varying  periods  by  Leichtenstern,  Arnheim,  Pee,  Pick, 
Reinert,  Sadler,  and  Felsenthal. 

"Leucocytes. — Kotschetkoff  classified  the  leucocytoses  in  three 
groups:  the  mild  cases,  showing  between  10,000  and  20,000  white 
cells ;  the  moderately  severe  cases,  with  20,000  to  30,000  cells ;  and  the 
very  severe  and  usually  fatal  cases,  with  a  leucocytosis  of  30,000  to 
40,000  cells;  while  in  some  rapidly  fatal  cases  over  40,000  leucocytes 
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were  found.  Yet  Riecler's  ten  observations  never  gave  more  than 
23,000  cells,  and  usually  less  than  20,000,  although  some  of  his  cases 
were  compHcated  with  pneumonia  and  croupous  pharyngitis,  and 
were  fatal.  Felsenthal's  six  cases  were -in  children  and  of  moderate 
severity,  and  showed  18,000  to  30,000  cells. 

"The  leucocytosis  begins  one  or  two  days  before  the  appearance 
of  the  rash,  reaches  its  height  with  or  shortly  after  the  full  development 
of  the  eruption,  and  while  in  some  cases  rapidly  falling  with  the  erup- 
tion, usually  continues  for  four  or  five  days  longer,  and  very  often 
persists  for  days  or  weeks  after  the  temperature  has  become  normal. 

"The  grade  of  leucocytosis  seems  in  general  to  correspond  to 
the  severity  of  the  disease,  especially  of  the  angina,  but  not  to  the 
height  of  the  temperature.  Comphcations,  such  as  lymphadenitis, 
otitis,  and  nephritis,  usually  have  little  effect  on  the  leucocytosis 
(Kotschetkoff) ;  but  Pee  observed  two  cases  in  which  the  leucocytosis 
increased  when  the  lymph-nodes  began  to  swell  late  in  the  disease. 
Pneumonia  caused  but  slight  increase  in  some  of  Rieder's  cases. 

"Types  of  Leucocytes. — The  percentage  of  polynuclear  cells  is 
in  all  cases  much  increased,  varying  from  85%  to  98%  according 
to  the  intensity  of  the  disease,  reaching  the  highest  point  on  the  second 
day  of  the  exanthem,  and  thereafter  slowly  decHning.  In  fatal  cases 
the  proportion  of  polynuclear  cells  falls  but  sUghtly,  or  soon-  regains 
or  passes  into  the  original  figure. 

"The  eosinophile  cells  may  show  characteristic  variations.  In 
all  but  very  severe  cases  they  are  normal  or  subnormal  at  first,  steadily 
increase  after  two  or  three  days,  reaching  a  maximum  of  8%  to  15% 
in  the  second  or  third  week,  and,  thereafter  dechning  slowly,  reach 
the  normal  figure  about  the  sixth  week.  In  fatal  cases  the  eosins  may 
disappear  early  in  the  disease. 

"The  lymphocytes  are  at  first  diminished,  but  later  rise  to  normal 
proportions. 

''The  above  rules,  deduced  by  Kotschetkoff,  while  probably  rep- 
resenting the  average  case,  are  not  always  applicable.  Thus,  Weiss 
found  no  eosins  in  one  case  at  the  height  of  the  exanthem.  Rille 
observed  marked  eosinophiha  in  a  fatal  case;  Bensaude  observed  as 
high  as  20%  of  eosins  in  one  instance;  Klein  reports  lymphocytosis 
during  convalescence;  and  many  writers  (Rieder  and  Turk)  have 
described  a  high,  persistent  leucocytosis,  especially  in  those  cases 
followed  by  nephritis  or  other  comphcations.  Turk  has  called  atten- 
tion to  the  remarkable  change  which  the  leucocytes  undergo  about 
the  fifth  day  of  the  disease,  when  the  polynuclear  cells  rapidly  diminish 
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and  the  eosins  and  lymphocytes  rapidly  increase.  Ths  secondary 
leucocytosis  he  hkens  to  the  somewhat  similar  phenomenon  seen  ui 
variola. 

"Bacteriology. — Raskin  found  Streptococcus  pyogenes  in  the  cir- 
culating blood  in  2  of  64  cases,  while  all  other  culture  was  sterile. 
Negative  results  were  obtained  in  2  cases  by  Sittmann  and  in  4  cases 
by  Kraus."] 

Leichtenstern  *  found  in  a  moderately  severe  case  of  scarlatina  in  a 
strong  seventeen-3'ear-old  boy,  T\1th  high  temperature  at  the  start,  return- 
ing to  normal  on  the  seventh  day,  neither  during  the  course  of  the  disease 
nor  in  the  convalescence  a  diminution  in  the  hemoglobin  present.  Three 
estimations  were  made  in  the  first  and  two  in  the  second. 

Reinertt  saw  a  case,  also  a  fairly  severe  one,  of  a  weakly  boy  of  eleven 
years,  -ndth  moderate  temperature  (not  over  39.5°  C. — 103.1°  F. — ),  in 
whom  there  was  on  the  third  day  a  diminution  of  the  hemoglobin.  The 
red  corpuscles  were  also  somewhat  diminished  in  number,  though  only  to 
a  shght  degree ;  the  leucocytes  were  somewhat  increased.  The  relative 
proportion  was  1  :  410,  as  against  1  :  500  or  1  :  800  as  the  normal.  Single 
estimations,  such  as  these,  however,  are  of  httle  value. 

WidowitzJ  instituted  a  series  of  examinations  in  14  cases,  in  some 
of  them  commencing  with  the  first  day  of  the  disease.  The  hemo- 
globin was  in  the  beginning,  with  only  one  exception,  strikingly  high 
in  quantity,  f aUing  then  gradually  until  the  beginning  of  convalescence, 
when  it  again  rose.  It  never,  however,  regained  its  previous  height. 
So  much  for  pure  cases! 

When  nephritis  appeared  as  a  compHcating  condition,  the  hemo- 
globin diminished  gradual^  with  its  appearance,  or  suddenly  and  de- 
cidedly in  the  event  of  an  exacerbation;  at  other  times  less  so.  Thus, 
for  example,  in  the  severe  Case  No.  7  (Widowitz),  when  nephritis  ap- 
peared (eighteenth  day  of  the  disease)  the  hemoglobin,  estimated 
accorcUng  to  Fleischl,  fell  from  85%  to  79%,  on  the  same  day  to  74%, 
and  on  the  follomng  day  to  69%.  In  the  exacerbation  (thirty- 
seventh  day  of  the  disease)  it  fell  from  46%  to  39%. 

I  do  not  wish  to  lay  too  much  stress  upon  these  figures,  although  the 
technique  may  have  been  faultless — and  we  have  no  reason  to  doubt  this 
fact ;  still,  the  distribution  of  the  blood  vithin  the  body,  and  the  relation 
between  the  floating,  formed  constituents  and  the  plasma,  may  have  be- 

*  "  Untersuchungen  iiber  den  Hamoglobingehalt  des  Blutes  in  gesunden  und 
kranken  Zustanden,"  Leipzig,  F.  C.  W.  Vogel,  1878,  S.  77  und  Tabelle  17. 

t  "  Die  Zahlung  der  Blutkorperchen  und  deren  Bedeutung  fiir  Diagnose  und 
Therapie,"  Leipzig,  F.  C.  W.  Vogel,  1891,  S.  180. 

X  "  Hamoglobingehalt  des  Blutes  gesunder  und  kranker  Kinder,"  "  Jahrbuch  fiir 
Kinderheilkunde,"  N.  F.,  Bd.  xxvii,  S.  384;  see  also  my  comments  on  the  method, 
page  509  of  this  volume. 
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come  altered.  There  is,  moreover,  to  be  considered  the  temporarily  in- 
creased concentration  in  case  transudations  suddenly  take  place,  or 
marked  diarrheas  occur.  In  the  withdrawal  of  the  blood  we  obtain  some- 
thing one  day  that  is  different  from  that  of  the  next,  T\dthout  there  being 
present  necessarily  either  an  increase  or  a  diminution  in  the  actual  quan- 
tity of  the  red  blood-corpuscles.  This  was  the  state  of  affairs  in  Case  No. 
6  of  Widowitz.  On  the  twenty-sixth  day  of  his  illness  a  patient  of  his, 
suffering  from  nephritis,  showed  directly  after  a  uremic  attack  the  follow- 
ing count: 

Red  Blood-corpuscles. 

At  3  P.  M 3,550,000  hemoglobin  69%  (Fleischl) 

At5p.  M 2,475,000  "  54% 

Marked  edema  was  already  present  at  the  3  p.  m.  examination,  and  the 
distribution  of  the  blood-corpuscles  must  also  have  been  altered.  But 
that  in  the  course  of  two  hours  such  a  high  degree  of  change  under  existing 
conditions  could  not  have  taken  place,  needs  no  further  discussion.  More- 
over, the  lack  of  proportion  between  the  number  of  red  blood-corpuscles 
and  the  hemoglobin  is  to  me  a  striking  one.     In  the  same  case : 

Eeythrocytes.  Hemoglobin. 

On  the  first  day  of  illness 4,437,000  78%, 

'•'       tenth  day  of  iUness 4,325,000  60%, 

"       eighteenth  day  of  illness 3,950,000  70% 

The  conclusion  that  one  would  have  to  draw  from  the  foregoing  would 
be  that  a  sudden  change  had  occiured  in  the  character  of  the  red  corpus- 
cles—a new  formation  and  degeneration.  The  foundation  for  this  theory, 
however,  is  hardly  a  certain  one.  Whether  we  will  make  further  progress 
with  more  exact  methods  remains  to  be  seen.  It  would  appear  merely 
that  the  blood  examination  has  none  too  great  a  value. 

With  the  exception  of  cases  caused  by  sepsis  and  gangrene  intoxi- 
cations, hemorrhagic  scarlatina,  in  the  narrow  meaning  of  the  term,* 
as  well  as  the  hemorrhagic  diathesis,  is  quite  rare.  Barthez  and  Ril- 
lietf  have  never  seen  a  case  in  their  hospital  work.  One  of  them  has 
alone  observed  such  a  case,  and  in  the  recent  past.  An  eight-year-old 
girl  began  her  attack  of  scarlatina  with  nosebleed,  followed  by  the 
appearance  of  petechise.  In  the  course  of  five  weeks  there  were 
repeated  severe  hemorrhages  from  the  nose  and  occasionally  also 
hematuria, — the  origin  not  being  stated, — and  the  child  died  with  the 
symptoms  of  the  severest  anemia.  Rilliet  adds  that  he  frequently 
observed  during  the  epidemic  that  occurred  in  Genf  in  1853  severe 
nasal  hemorrhages. 

Henoch  J  has  seen,  altogether,  only  seven  cases  of  hemorrhagic 
diathesis.  All  ran  a  favorable  course,  although  in  one  case  continuous 
epistaxis  and  hemorrhage  from  the  mouth  and  the  external  ear  were 
present.     In  addition,  there  were  many  ecchymoses  on  the  skin  and 

*  See  page  459.  t  Loc.  cit.,  p.  196.  t  "  Vorlesungen,"  S.  659. 
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an  extravasation  into  the  right  upper  eyehd.     Nephritis  also  ap- 
peared. 

It  is  an  interesting  fact  that  Leichtenstern,  in  his  brief  description 
of  the  severe  and  extensive  (he  himself  saw  over  a  thousand  cases) 
Cologne  epidemic,  makes  no  mention  of  the  hemorrhagic  diathesis. 
Litten  also  fails  to  mention  it. 

THE  EYES. 

The  rule  that  special  attention  should  be  paid  to  the  eyes  in  severe 
cases,  in  order  to  prevent  foreign  bodies  that  remain  upon  the  cornea 
from  causing  inflammation,  holds  still  more  rigidly  in  scarlatina  than 
in  measles. 

Eversbusch  *  mentions  among  the  affections  of  the  eyes  the  follow- 
ing: 

The  skin  eruption,  when  occurring  upon  the  eyelids,  can  cause 
excoriations  that  can  go  on  to  catarrh  and  swelling  during  the  stage  of 
desquamation,  and  involve  the  cornea,  constituting  the  so-called 
"corneal  ulcer." 

Inflammation  of  the  lacrimal  glands  and  of  the  lacrimal  sac. 

Hyperemia  and  catarrh  of  the  conjunctiva,  and  croupous  and 
diphtheritic  inflammation  of  the  same. 

Panophthalmitis. 

Failure  of  accommodation. 

Uremic  amblyopia  and  amaurosis. 

Neuroretinitis  nephritica. 

Septic  processes  in  the  retina. 

Optic  neuritis,  if  meningitis  is  present. 

Hemorrhage  into  the  retina. 

Serous  infiltration  and  phlegmon  of  the  orbit. 

Paralysis  and  contractures  of  the  eye  muscles. 

This  list  comprises  all  the  processes  that  may  accompany  not  only 
scarlatina  and  follow  it,  but  also  those  attending  and  following  the 
secondary  infections.  The  latter  subject,  so  important  to  the  physi- 
cian, has  already  been  discussed  (see  p.  514),  as  have  also  the  affec- 
tions of  the  ear,  and  their  far-reaching  sequels. 

[Relapses  in  Scarlet  Fever. — Kennan  f  concludes,  after  a  review 
of  literature,  old  and  recent,  that  the  alleged  relapses  of  scarlet  fever 

*  "  Behandlung  der  bei  Infectionskrankheiten  vorkommenden  Erkrankungen 
des  Sehorgans,"  "  Handbuch  der  speciellen  Therapie  innerer  Krankheiten,"  Pent- 
zoldt  u.  Stintzing,  Jena,  G.  Fischer,  1894,  Bd.  i,  S.  605. 

t  Dublin  Jour,  of  Med.  Science,  1898,  No.  324. 
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which  follow  closely  upon  the  primary  attack  have  been  noted  only 
of  late  years.  He  thinks  that  this  is  to  be  explained  by  the  group- 
ing of  scarlet  fever  patients  in  separate  pa^dlions,  which  makes  it 
possible  for  reinfection  to  occur  after  mild  cases  (in  other  words, 
these  so-called  relapses  represent  a  reinfection  from  without). 

Etiology  of  "Return  Cases  "  of  Scarlatina. — Millard*  records  the 
fact  that  158  out  of  4810  patients  discharged  from  the  hospital  after 
recovery  from  scarlet  fever  were  apparently  the  carriers  of  infection 
to  173  new  cases.  He  believes  that  the  discharged  patients  retained 
\drulent  germs  in  the  skin,  nasal  mucus,  otorrheal  discharges,  etc., 
despite  all  attempts  to  protect  the  outside  world.  The  interval  which 
elapsed  between  the  discharge  of  old  cases  and  admission  of  new  ones 
averaged  about  eight  weeks. 

Latency  of  the  Scarlatinous  Virus  in  the  Secondarily  Enlarged 
Lymph-nodes. — Stembo  f  recalls  the  teaching  of  Leichtenstern,  that 
upon  the  appearance  of  scarlatinous  nephritis  the  spleen  and  lymph- 
nodes  frequently  become  enlarged.  This  fact  is  largely  ignored, 
and  Stembo  states  that  this  secondary  adenitis  may  readily  suggest 
the  presence  of  Pfeiffer's  glandular  fever,  in  cases  in  which  albuminuria 
has  not  yet  supervened.  In  cases  of  benign  scarlatina  with  rapid 
convalescence  it  is  by  no  means  imcommon,  especially  in  epidemics, 
to  observe  an  apparent  recrudescence  of  the  cer\dcal  and  submaxillary 
adenitis,  accompanied  by  high  temperature,  and  followed  within  a 
day  or  two  by  the  worst  type  of  scarlatinous  nephritis. 

Secondary  Rashes  in  Scarlet  Fever. — Griffith  J  states  that  this 
manifestation  stands  in  no  necessar}^  relation  with  "secondary  sore 
throat,"  which  is  generally  acute  quinsy.  But  during  the  evolution 
of  a  secondary  rash  the  throat  may  be  sore  because  it  is  involved  in 
the  eruption.  He  leaves  the  question  open  as  to  whether  a  secondary 
rash  represents  a  true  relapse  (from  autoinfection)  or  a  reinfection 
from  an  outside  source.  This  question  assumes  vast  importance  in 
a  large  fever  hospital.  A  patient  who  contracts  a  mild  type  of  the 
disease  outside  of  the  hospital  might  after  admission  and  during  con- 
valescence fall  a  victim  to  much  more  virulent  germs  derived  from 
some  of  the  other  patients.] 

r 

SEQUELS. 

It  is  easy  to  understand  that  more  or  less  serious  disturbances  may 
well  follow  a  disease  that  involves  the  entire  system,  as  does  a  severe 

*  Brit.  Med.  Jour.,  Sept.  3,  1898.     f  Deutsch.  med.  Wochenschrift,  May  31,  1900. 
%  Quar.  Med.  Journ.,  Oct.,  1895. 
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case  of  scarlatina;  and  especially  if  we  recollect  the  relatively  great 
frequency  of  sepsis  in  the  course  of  the  disease.  Tliis  shows  itself, 
first  of  all,  in  the  general  nutrition;  a  long-continued  poverty  of  blood, 
a  great  susceptibihty  to  other  pathologic  influences,  and  a  slow  devel- 
opment of  the  children  themselves,  follow  the  disease  by  no  means 
seldom. 

It  is  also  worth  recording  that  scarlatina  may  awake  into  acti^'ity 
a  tuberculosis,  a  focus  of  wliich  has  already  been  present  in  the  body. 
Such  a  process  may  be  compared,  in  a  measure,  to  the  far  milder  ones 
that  involve  the  mucous  membranes  in  measles,  and  thus  form  the 
ground  for  infection  from  the  lymph  glands  which  contain  the  baciUi. 
On  the  other  hand,  death  may  bring,  at  times,  such  a  speedy  end  that 
tuberculosis  has  no  opportunity  to  develop. 

Barthez  and  EiUiet  *  hold  a  imique  position  in  regard  to  tliis  ques- 
tion. I  cannot  quote  them  at  length,  but  vnR  submit  the  main  points 
of  their  conclusions,. as  follows : 

1.  Scarlatina,  in  rare  instances,  favors  a  development  of  tubercu- 
losis. 

2.  Tubercular  children  rarely  take  scarlatina,  wliich  then  runs  an 
anomalous  course. 

3.  Children  with  a  tuberculosis  that  has  been  cured  ma}"  contract 
scarlatina,  and  the  latter  disease  may  in  such  cases  follow  a  normal 
course. 

4.  Tubercular  children  who  contract  scarlatina  are  foimd  to  have 
only  a  few  crude  tubercles,  which  are  ver}'  rarely  caseous. 

5.  In  such  cases  the  tubercles  tend  to  calcify  wdthin  a  short  time. 
"We  draw  from  these  facts  the  conclusion  that  the  tubercular  di- 
athesis and  scarlatina  are  antagonistic." 

These  statements  are  worthy  of  remark,  and  perhaps  deserve  con- 
sideration. They  ha^'e  met  with  contradiction,  as  in  the  case  of 
Mayr,t  who  could  not  verify  their  accuracy.  Moreover,  Leichten- 
stern  has  seen  in  two  cases  during  the  convalescence  an  acute  miliary 
tuberculosis  aheady  present.  We  have  noted  the  same  occurrence  in 
the  Tiibingen  Policlinic. 

The  assertions  of  Barthez  and  Pdlliet  in  regard  to  the  influence  exerted 
by  scarlatina  over  the  acute  infections  are  of  slight  significance.  The 
number  is  far  too  small  to  warrant  such  far-reaching  conclusions  as  the 
following:  Scarlatina  can  render  more  serious  the  diseases  that  usually 
compHcate  its  course;  and,  on  the  other  hand,  render  more  favorable  the 
course  of  those  that  are  not  usuallj^  seen  in  combination  ^dth  it. 

*  Loc.  cit.,  p.  201.  t  Hebra's  "  Handbuch/'  p.  141. 
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Among  the  genuine  sequels  I  wish  to  classify  such  as  are  caused  by 
the  persistence  in  the  body  of  the  causes  of  sepsis  after  an  attack  of 
scarlatina,  providing  the  patient  has  taken  this  opportunity  to  con- 
tract a  septic  infection.  That  such  influences  may  remain,  and  that 
the  occurrence  is  by  no  means  rare,  is  already  a  certainty.  It  will  be 
sufficient  to  recall  the  main  facts. 

An  apparently  healed  furuncle  shows  over  its  cicatrix,  sometimes 
months  after,  a  slight  redness.  If  the  part  is  protected  from  pressure, 
this  disappears  in  the  course  of  time,  and  heaUng  finally  becomes  com- 
plete. As  long  as  the  redness  persists,  even  active  rubbing — e.  g.,  in 
drying  the  skin  after  washing — suffices  at  once  to  cause  the  appear- 
ance of  a  new  furuncle  in  the  same  position.  From  such  a  focus, 
through  local  inoculation,  a  long-continuing  furunculosis  can  take  its 
start. 

Among  the  sequels  must  also  be  considered  the  development  of 
valvular  lesions  jrom  endocarditis,  especially  of  the  cardiac  wall,  arising 
during  scarlatina  (see  page  565).  Finall}",  also,  the  rare  cases 
in  which  nephritis  passes  into  a  chronic  type.  In  contrast  with 
this  group  stands  that  in  wliich  a  compHcating  condition  continues 
for  a  longer  or  shorter  time  during  the  course  of  scarlatina.  To  the 
latter  belong  many  cUfferent  processes;  certainly  the  disturbances 
caused  hy  otitis,  which,  if  bilateral  and  of  such  severitj^  as  to  cause  loss 
of  hearing,  can  result  in  deaf-mutism.  From  the  same  cause  there  has 
been  noted,  at  times,  a  peripheral  paralysis  of  the  face. 

If  the  brain  and  its  membranes  have  been  affected,  frequently 
traces  are  left  behind,  if,  indeed,  the  patient  actually  survives.  Fiir- 
bringer*  attributes  "  a  special  cHnical  significance  to  a  peculiar,  hemor- 
rhagic encephalitis,  which  perhaps  always  requires  the  presence  of  an 
accompanying  nephritis."  Henoch  agrees  with  this  \dew.  Fiir- 
bringer  says,  further :  ' '  We  saw,  as  a  result  of  it,  a  child  in  the  sixth 
week  of  the  disease  become  hemiplegic  and  die  within  a  few  days. 
Likewise,  we  cannot  help  but  make  this  process,  and  the  porencephali- 
tis left  behind  it,  responsible  for  a  case,  lately  reported  by  us,  of  the 
most  peculiar  athetochoreic  movements  of  a  paralyzed  arm,  lasting 
over  ten  years.  Also  Wildermuth,  who  has  lately  directed  attention 
to  chronic  epileptic  conditions  as  sequels  of  scarlatina,  relates  similar 
cases." 

I  must  also  mention  the  fact  that  experience  differs  as  to  a  chorea 
which  is  not  dependent  upon  distinct  anatomic  causes.  Henochf  has 
seen  it  in  two  instances,  together  mth  joint  involvements  in  the  acme; 

*  Loc.  cit,  p.  478.  t  "  Vorlesungen,"  S.  659. 
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of  a  scarlatina;  never  as  a  sequel.  Gubler  and  Bouchut,  however, 
call  it,  as  he  says,  a  frequent  sequel.  Gerhardt  *  considers  the  con- 
nection between  endocarditis  and  joint  diseases  an  intimate  one,  but 
says,  in  a  general  way,  that  chorea  may  sometimes  occur  as  a  sequel. 
Litten  does  not  admit  that  there  is  an  involvement  of  the  endocar- 
dium, and  states  that  at  least  it  is  not  present  in  all  instances.  There 
are  many  items  of  individual  observation  that  might  be  discussed 
wdthout  the  gain  of  any  special  advantage.  Only  the  acute  psychosis 
which  occasionally  appears  during  convalescence  needs  to  be  con- 
sidered. 

According  to  Kraepelin,t  "the  pathologic  picture  is  a  uniform  one 
in  its  general  aspects.  Almost  always,  in  the  desquamation  period, 
and  as  a  rule  between  the  ninth  and  eleventh  clays  of  the  disease,  there 
develops  more  or  less  suddenly  an  anxious,  confused  delirium,  with 
marked  excitement,  and  varjdng  melancholia,  more  rarely  exalted, 
illusions  and  hallucinations  of  one  or  of  all  the  senses,  most  frequently 
that  of  sight.  The  anxiety  increases  so  as  to  cause  blind  attempts  at 
flight;  usually  amnesia  is  present." 

Ej"aepelin  considers  the  exhaustion  caused  by  the  foregoing  dis- 
ease as  the  influence  coming  most  prominently  into  consideration.  But 
the  indi^ddual  predisposition  has  a  marked  share  also,  and  has  been 
e^adent  in  38%  of  all  the  reported  cases.  The  earlier  j^ears  of  life  are 
preeminent,  and  three-fourths  of  all  cases  were  of  the  male  sex,  and 
only  one-fourth  of  the  female.  The  affection  can  run  its  course 
within  a  few  hours ;  about  75%  of  the  cases  run  their  course  within  a 
week ;  and  in  the  remainder  the  time  varies  up  to  a  month.  Usually 
the  predisposed  are  involved.  The  prognosis  is  unqualifiedly  favora- 
ble. Apart  from  the  changes  in  the  larynx,  caused  by  ulceration, 
which  can  produce  serious  damage  through  the  formation  of  cica- 
tricial tissue  in  healing,  I  wish  to  call  attention  to  a  few  observations  of 
Leichtenstern  in  regard  to  the  possible  sequels.  J 

He  has  seen,  in  one  case,  far  on  in  the  convalescence,  chronic  edema 
of  the  glottis,  mth  pale,  transparent,  edematous  swelling  of  one  ary- 
epiglottidean  fold,  almost  the  size  of  a  chestnut,  which  almost  com- 
pletely closed  the  entrance  of  the  larynx  from  above.  Threatened 
suffocation  had  to  be  prevented  b}^  incisions. 

*  "  Lehrbuch  der  Kinderkrankheiten,"  S.  76. 

t "  Ueber  den  Einfluss  acuter  Krankheiten  auf  die  Entstehnug  von  Geistes- 
krankheiten,"  Archiv  fiir  Psychiatrie  und  Nervenkrankheiten,  Bd.  xii,  S.  84.  Com- 
pare also  Thomas  in  v.  Ziemssen's  "  Handbuch,"  S.  273,  274. 

I  Loc.  cit.,  p.  175. 
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"  Loss  of  the  voice  developing  in  the  stage  of  convalescence  after  a 
scarlatinal  inflammation  of  the  pharynx  and  larynx,  laryngeal  dyspnea, 
and  the  symptoms  of  stenosis  depend,  as  repeated  examinations  have 
taught  us,  neither  upon  inflammatory  swelling,  nor  (far  less)  upon 
ulceration  or  membrane  formation  in  the  larynx;  rather,  upon  com- 
plete paralysis  of  the  muscles.  This  paralysis,  which  leads  to  a  position 
of  the  vocal  cords  similar  to  that  seen  in  the  cadaver,  is  purely  myo- 
pathic, and  dependent  upon  infiltration  by  fluid,  and  the  consequent 
loss  of  functional  power  of  the  lar5^ngeal  muscles. " 

We  have,  in  the  foregoing,  covered  the  essential  points  in  connec- 
tion with  the  sequels  of  scarlatina. 

Scarlatina  may  coincide,  in  point  of  time,  with  any  of  the  acute  or 
chronic  diseases.     There  are  no  exceptions  to  this  rule. 

Reports  have  been  made  now  and  then  of  a  favorable  influence 
exerted  in  this  way  upon  a  chronic  disease,  yet  the  number  of  cases  is  a 
small  one,  and  far  less  significant  than  in  measles.  This  may  have 
some  connection  -^dth  the  fact  that  the  more  severe  scarlatinal  infec- 
tion tends  more  easily  to  a  fatal  ending  in  subjects  whose  vitality  has 
been  exhausted. 

[The  statistics  of  the  Hospital  for  Scarlet  Fever  and  Diphtheria 
Patients  of  New  York,  though  comprising  a  smaUer  number  of  cases 
than  those  of  some  older  and  larger  institutions,  are  particularly  valu- 
able because  the  cases  are  drawn  from  a  class  of  society  in  which  debil- 
ity from  improper  food  and  hardships  of  various  sorts  does  not  occur. 
It  is  therefore  of  interest  to  note  the  tabulated  reports  and  the  conclu- 
sions regarding  scarlet  fever  published  b}^  this  hospital.  The  onset  was 
marked  by  a  chill  in  30.2%  of  the  cases ;  vomiting  was  present  in  60.4%, 
and  sore  throat  in  86.8%.  In  about  10%  neither  vomiting  nor  sore 
throat  was  present,  though  the  cases  were  undoubtedly  scarlet  fever. 
The  typical  strawberry  tongue  was  seldom  observed,  and  the  filiform 
papillse  of  the  tongue  were  prominent  in  less  than  25%  of  the  cases. 
The  period  of  invasion  varied  from  five  to  one  hundred  and  sixty-eight 
hours,  the  average  being  thirty-four  hours.  The  earliest  symptom  was 
in  most  instances  bright  redness  of  the  throat.  This  occurred  in  every 
case  admitted  early  in  the  disease.  In  over  30%  of  the  cases  an  exu- 
date resembling  traces  of  milk  was  found  in  the  throat.  When  this  was 
wiped  away,  it  soon  reappeared.  Cultures  from  it  always  showed 
some  variety  of  streptococcus.  Sometimes  it  increased  to  a  non- 
detachable  membrane.  Follicular  tonsillitis  was  present  in  26.5%  of 
the  cases.  Cervical  adenitis  was  present  in  everj^  case  of  scarlet  fever 
in  which  there  was  present  an  exudative  inflammation  in  the  naso- 
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pharynx.  Suppuration  never  occurred.  The  eruption  of  the  skin  in 
nearly  every  case  seemed  to  consist  of  two  factors :  These  were  a  dila- 
tation of  the  superficial  blood-vessels,  causing  a  pronounced  blush; 
and  an  inflammation  of  the  sweat-glands,  producing  small  points  of 
more  intense  redness,  and  sometimes  a  finely  papular  or  vesicular 
roughness.  A  vesicular  miliaria  was  present  in  9.7%  of  these  cases. 
With  regard  to  the  cases  in  which  these  two  factors  were  not  present : 
No  eruption  at  all  was  seen  in  one  carefully  observed  case;  in  6%  of 
the  cases  no  general  blush  was  ever  noticed,  but  a  well-defined  miliaria 
was  present,  with  marked  constitutional  symptoms  and  profuse  des- 
quamation; in  3.9%  of  the  other  cases  no  miharia  occurred.  Vascu- 
lar rupture  was  present  in  4.9%.  As  constant  a  symptom  as  the  red- 
ness of  the  throat  was  the  desquamation  of  the  epidermis.  This  did 
not  seem  to  vary  according  to  the  extent  or  character  of  the  rash,  but 
rather  with  the  tliickness  of  the  epidermis.  It  usually  began  upon  the 
edge  of  the  ears  before  the  eruption  had  completely  faded,  and  in  some 
instances  during  the  height  of  the  eruption.  In  a  few  cases  it  was  not 
noticed  imtil  it  appeared  upon  the  palms  of  the  hands  and  soles  of  the 
feet,  beginning  under  the  end  of  the  nails  and  upon  the  "UTists  and 
ankles.  The  process  required,  on  the  average,  until  the  forty-seventh 
day  for  its  completion.  Rapidit}'  of  the  pulse-rate  was  seldom  dis- 
proportionate to  the  temperature  in  uncomplicated  cases,  even  when 
observed  from  the  first.  This  ma}'  have  been  due  to  the  absolute  rest 
that  was  enforced.  Albuminuria  was  present  in  31%,  but  in  only 
14.5%  for  more  than  two  days.] 
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Well-developed  cases  of  scarlatina  are  easily  recognized.  The 
fact,  however,  that  one  may  be  in  a  quandary  in  regard  to  the  condi- 
tions occurring  in  the  puerperium,  and  in  cases  of  trauma,  proves  that 
a  certain  diagnosis  is  far  from  being  always  possible. 

The  warning  should  also  be  heeded  in  regard  to  a  narrowness  of 
judgment  based  exclusively,  or  in  the  main,  upon  the  appearance  of 
the  eruption.  Hebra,  the  great  classifier  of  the  affections  of  the  skin, 
includes  the  general  phenomena  in  his  definition  of  the  "  acute,  exuda- 
tive, contagious  dermatitides."  ''I  understand  by  the  name  exan- 
them  those  diseases  which  are  recognized  as  much  by  their  involve- 
ment of  the  whole  organism,  and  by  the  simultaneous  appearance  of 
fever-phenomena,  as  by  the  distinct  and  customary  symptoms  upon 
the  general  surface ;  they  show  an  acute  course  that  can  be  calculated 
upon  in  advance,  and  develop  a  contagium."  * 

Mayr,t  his  pupil,  in  discussing  the  diagnosis  of  scarlatina,  speaks 
just  as  positively  of  the  necessity  of  considering  the  general  phenomena 
in  order  to  form  a  diagnosis. 

Every  one  will  admit  the  correctness  of  the  principle ;  in  individual 
cases,  however,  it  will  be  ^dolated.  I  do  not  know  whether  I  am  cor- 
rect in  the  statement,  but  it  has  occurred  in  my  experience  that  some- 
times a  dread  of  confessing  that  he  is  not  quite  sure  of  what  is  before 
him  causes  the  physician  to  form  a  positive  diagnosis  of  scarlatina. 

In  a  disease  that  appears  to  the  laity  to  be  so  easily  recognized  that 
they  question  the  knowledge  of  the  physician  who  expresses  himself 
with  reservation,  this  tendency  is  clearly  understood.  There  is  possi- 
bly, therefore,  an  occasional  error  in  diagnosing  scarlatina  more  often 
than  it  is  really  present,  as  well  as  in  a  failure  to  recognize  the  con- 
dition. Irregular  scarlatina,  in  a  form  characterized  only  by  angina, 
should  especially  be  mentioned,  and  is  impossible  of  recognition. 
We  have  already  thoroughly  discussed  this  question. 

As  essential  signs  of  an  infection  by  the  scarlatinal  toxin  we 
may  depend  upon : 

1.  The  sudden  invasion  and  its  complete  development,  in  any  event, 
in  a  relatively  short  time,  and  with  serious  symptoms;  especially  a  rapid 
rise  of  fever ;  very  often  vomiting  and  stupor. 

*  In  Virchow's  "  Handbuch,"  Bd.  iii,  S.  79.  t  Ibid.,  S.  146. 
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2.  Angina  with  its  accompanying  phenomena,  pain,  difficulty  in 
swallowing,  redness  and  swelling  of  the  pharyngeal  mucous  membrane, 
the  latter  taking  a  more  uniformly  red  color.  Later  there  is  a  circum- 
scribed, markedly  red  swelhng.  Perhaps,  in  the  future  course,  necrosis 
of  the  tissues,  scarlatinal  nephritis. 

3.  The  development  of  the  raspberry  (cat's)  tongue. 

4.  The  eruption  beginning  under  the  clavicles,  then  extending  to 
the  neck,  the  nuchse,  and  the  breast,  involving  the  face  to  a  lesser  ex- 
tent, and  leaving  free  especially  the  region  about  the  mouth.  In  addi- 
tion, in  the  beginning,  the  circumscribed  red  nodules,  raised  slightly 
above  the  surface  of  the  skin ;  then  a  general  reddening  of  the  surface 
through  their  coalescence.  There  are  no  intervals  in  the  redness  until 
a  later  period,  when  the  exanthem  has  disappeared.  The  desquama- 
tion, at  least  in  some  places,  occurs  in  patches  or  fragments. 

5.  Enlargement  of  the  lymph  glands.  This  is  of  less  significance 
when  situated  in  the  neck  than  when  in  other  portions  of  the  body. 
Especially  should  the  inguinal  glands  be  mentioned.  A  compara- 
tively early  phenomenon,  upon  w^hich  great  dependence  may  be  laid, 
is  the  following : 

Heim  describes  several  cases  in  which  he  found  the  sense  of  smell  so 
acutely  developed  in  certain  of  the  laity,  who  had  previously  had  their 
attention  called  by  him  to  the  facts  of  the  case,  that  they  recognized  * 
scarlatina  without  a  shadow  of  a  doubt.  I  have  already  mentioned  these 
things,t  but  wish  to  refer  to  them  once  more,  since  it  is  always  possible 
that  they  may  be  of  significance  for  some  one  or  other. 

After  Heim  has  remarked  how  difficult  it  is  to  describe  impressions  of 
smell  so  that  the}^  can  be  again  recognized  by  others  from  their  peculiar 
nature,  he  continues  with  his  description  of  the  odor  of  scarlatina  as 
follows : 

"  There  are  provisioners  here  in  Beriin  who  sell  old  herrings,  old  cheese, 
etc.,  in  cellars  whose  doors  open  on  the  street.  The  air  in  these  cellars 
gives  an  odor  similar  to  that  of  scarlatina.  Also  the  smell  which  one  per- 
ceives at  a  short  distance  from  the  keepers  of  carniverous  wild  beasts,  such 
as  lions,  tigers,  etc.,  has  a  resemblance  to  the  odor  of  scarlatina."  Ad- 
vancing 3^ears  relieved  Heim  of  the  acuteness  of  his  sense  of  smell,  as  well 
as  of  that  of  sight,  and,  as  he  relates :  "  Three  yeaxB  ago,  at  a  time  when 
there  was  no  scarlatinal  epidemic  in  evidence,  and  I  had  treated  no  scar- 
latinal cases  for  several  months,  I  was  called  to  the  nine-year-old  boy  of 
Frau  Hofrathin  Parthey.  The  patient  was  hot,  thirsty,  had  some  pain, 
and  had  a  rapid  pulse.  I  diagnosed  the  affection  as  catarrhal  fever.  The 
mother  of  the  sick  boy,  however,  whose  sister  several  years  before  had  died 
of  scarlatina,  and  who  had  seen  several  others  suffering  from  the  disease, 
asserted  positively  that  the  boy  had  scarlatina,  because  the  perspiration 
had  the  odor  peculiar  to  the  disease.     Since  I  myself  did  not  perceive  it,  I 

*  "  Hufeland's  Journal,"  1812,  Part  IV,  S.  75,  76. 
t  See  "  Measles,"  page  344. 
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considered  her  opinion  a  bold  one,  and  especially  since  it  was  given  so 
positively.  But  on  the  following  day  I  found  to  my  amazement  that  it 
was  absolutely  correct,  for  the  scarlatinal  exanthem  had  made  its  appear- 
ance." In  the  same  family  there  now  occurred  other  cases  of  scarlatina. 
An  eleven-year-old  son  was  isolated,  had  considerable  fever,  and  com- 
plained of  pain  in  his  throat.  Heim  took  it  for  granted  that  he  had  also 
contracted  scarlatina,  and  proposed  laying  him  beside  his  brother  and 
sister,  who  had  the  disease.  The  mother  declared,  however,  that  she 
could  not  discover  the  odor,  kept  them  apart,  and  in  fact  he  continued  free 
from  the  disease.  This  was  both  a  positive  and  negative  proof  of  the  abil- 
ity of  the  lady  to  form  a  diagnosis  of  scarlatina  from  the  odor. 

The  course  of  the  fever,  its  fall  by  lysis,  is  of  significance  in  the  later 
periods.  But  I  do  not  wish  to  draw  too  positive  conclusions  from  the 
temperature,  since  it  shows  too  great  irregularities,  and  can  appear  in 
the  same  form  in  many  other  infections.  Of  all  the  sequels  that  are  of 
great  importance  in  the  diagnosis  of  a  rudimentary  scarlatina  that  has 
not  been  recognizable  during  its  course,  dropsy  and  nephritis  are  cor- 
rectly placed  in  the  first  rank. 

If  an  epidemic  is  known  to  be  extant,  and  if  the  patient  has  been 
known  to  have  been  in  contact  with  those  already  infected,  then  any 
one  may  easily  make  the  diagnosis  of  scarlatina,  even  though  only  a 
few  of  the  symptoms  are  present.  We  must  not  forget,  however,  that 
this  anamnestic  assistance  is  often  lacking,  as  is  often  the  case  also  in 
measles. 

[Lymphatic  Glands.* — The  superficial  glands  were  examined  by 
Schamberg  in  100  cases  of  scarlet  fever.  The  various  lymphatic 
glands  were  enlarged  in  the  following  proportion  of  cases : 

Inguinal   glands 100% 

(a)  pea-sized  23% 

(b)  bean-sized   77% 

Axillary    96% 

Maxillary     95% 

Posterior  cervical     77% 

Anterior  cervical    44% 

Submaxillary    36% 

Epitrochlear    26% 

Sublingual 25% 

"As  a  diagnostic  aid,  therefore,  in  differentiating  the  rashes  in 
diphtheria  from  true  scarlet  fever  the  study  of  the  glands  is  perhaps 
of  considerable  value.  A  well-marked  enlargement  of  all  the  super- 
ficial glands,   particularly  the  epitrochlear  and  axillary,  would  in 

*"  A  Clinical  Study  of  the  Lymphatic  Glands  in  One  Hundred  Cases  of  Scarlet 
Fever,"  Jay  F.  Schamberg,  Ann.  of  Gyn.  and  Pediatry,  vol.  xiii,  Sept.,  1900,  pp. 
191-196. 
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doubtful  cases,  I  think,  tend  to  throw  the  balance  in  favor  of 
scarlet  fever. 

"In  distinguishing  between  scarlet  fever  and  measles,  which 
task  is  not  invariably  easy,  an  examination  of  the  glands  lends  but 
little  aid,  because  in  the  latter  disease  there  is  also  a  generalized 
glandular  enlargement.  It  is  to  be  noted,  however,  that  the  aden- 
opathy of  measles  is  not  nearly  as  well  marked  as  that  observed  in 
scarlet  fever." 

The  writer  observes  that  enlargement  of  the  glands  may  serve 
a  useful  purpose  in  differentiating  from  the  "  er}i:hema  scarlatinoides. " 
In  the  latter,  it  is  believed,  the  glands  are  not  usually  enlarged. 

Cabot  gives,  in  regard  to  the  blood,  the  following : 

Summary. — ''Moderate  anemia.  Leucocytosis  beginning  before 
the  eruption,  and  often  lasting  into  convalescence.  Eosinophiles  said 
to  be  increased  in  favorable  cases,  absent  in  bad  cases. 

"Diagnostic  and  Prognostic  Value. — 1.  The  chief  importance  of 
the  blood  examination  is  in  distinguishing  the  disease  from  measles 
and  the  eruptions  of  other  diseases.     Measles  has  no  leucocj'tosis. 

"2.  T\Tiether  the  prognostic  significance  attached  by  Neusser  and 
others  to  the  percentage  of  eosinophiles  is  genuine  or  not  cannot  as 
yet  be  positively  stated."] 

What  may  now  lead  to  confusion,  and  from  which  other  infections 
must  the  diagnosis  he  made?    There  come  into  consideration: 

1.  Measles — and  in  regard  to  this  disease,  I  ma}^  refer  to  the  fore- 
going conclusions. 

2.  Rotheln — this  will  be  considered  further  on. 

3.  Of  the  greatest  importance  are  the  various  forms  of  the  septic 
exanthemata. 

In  our  discussion  of  the  extraordinarily  important  and  practical 
questions  with  regard  to  the  nature  of  puerperal  and  traumatic  scar- 
latina, the  points  that  come  under  consideration  have  already  been 
weighed.  I  will  content  myself,  therefore,  with  a  reference  to  Litten  's  * 
exposition  of  the  matter,  since  his  fundamental  principle  appears  to 
me  incontestable : 

"In  septic  infections  an  erythema  sometimes  makes  its  appear- 
ance, and  spreads  in  the  shortest  time  over  the  entire  body.  It  is  of 
an  unusuaU}^  deep  purple  color.  The  nature  of  its  development  and 
its  appearance  resemble  so  completely  the  scarlatinal  exanthem  that  I 
know  no  differentiating  characteristic  to  distinguish  between  the  two 
conditions.     Even  the  same  locahties  that  usuallj^  remain  free  in  scar- 

*  Charite-Annalen,  Bd.  vii,  S.  178. 
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latina  remain  also  unaffected  in  the  septic  erythema.  The  face  is  like- 
wise markedty  congested,  the  conjmictivse  injected,  and  the  nasal  secre- 
tion is  increased.  ^loreover,  the  tongue  may  assume  an  intense 
reddish  color  at  its  edges.  Miliary  eruptions  often  occur  also  as  a 
comphcation.  If  death  does  not  follow  upon  the  acme  of  the  skin 
affection,  desquamation  ensues  without  smy  simultaneous  fall  of 
temperature,  fully  resembhng  in  this  particular  the  state  of  affairs  in 
scarlatina." 

There  follow  then  a  number  of  histories  of  cases  of  genuine  scarla- 
tina in  puerperal  women,  and  of  septic  erythema  in  similar  cases,  which 
are  very  instructive  in  their  similarity.  The  skin  affection  is  therefore 
of  httle  value  in  the  differential  diagnosis,  and  how  difficult  it  can  be  to 
recognize  the  septic  infection,  especially  such  as  develops  from  a  hidden 
source,  is  well  recognized. 

I  -^nsh  to  call  special  attention  to  the  fact  that  in  the  latter  condi- 
tion frequently  the  tonsils  form  the  portal  of  entrance.  We  then  have 
the  pharyngeal  involvement  as  the  primary  focus  of  the  disease ;  the 
erj-thema  follows,  and  the  sudden  stormy  invasion,  with  high  fever, 
and  the  other  constitutional  s^nnptoms  so  common  to  scarlatina,  are 
also  present.  Then  is  good  counsel  valuable.  If  the  hemorrhages  in 
the  retina,  upon  which  Litten  lays  so  much  stress,  were  always  present, 
one  would  have  significant  ground  for  a  diagnosis.  But  when  they  are 
lacking, — and  this  is,  in  my  experience,  a  frequent  occurrence, — the 
matter  still  remains  in  doubt.  The  subsequent  com'se  may  not  solve 
the  question,  for  it  ma}'  be  a  case  of  sepsis  complicating  one  of  scarla- 
tina. I  am  of  the  behef  that  the  diagnosis  can  be  made  viith  certainty 
only  when  the  cause  of  the  disease  not  only  has  been  definitely  discov- 
ered, but  when  its  discovery  somewhere  in  the  body  is  rendered  possi- 
ble. Let  us  not  forget  that  at  present  even  the  pus  cocci,  at  least  dur- 
ing hfe,  may  escape  detection. 

4.  Erythemata  in  general,  of  whatever  origin,  may  perhaps  lead 
to  confusion,  at  least  of  a  temporary-  nature.  In  such  cases  the  ab- 
sence of  the  scarlatinal  puncta  should  attract  the  attention. 

[Antitoxin  rashes  are  at  times  most  difficult  to  differentiate  from 
scarlet  fever  rashes.  At  the  Willard  Parker  Hospital,  in  New  York, 
where  both  diphtheria  and  scarlet  fever  are  cared  for,  it  has  been 
almost  beyond  the  power  of  experts  to  pronounce  definitely  upon 
certain  cases.  It  is  evidently  of  extreme  importance  to  remove  early 
cases  of  scarlatina  developing  in  a  diphtheria  ward,  and  it  is  equally 
important  to  avoid  the  removal  of  a  case  of  diphtheria  to  a  scarlet 
fever  ward  merely  because  of  the  appearance  of  antitoxin  rash.     It 
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has  required  the  utmost  pains  on  the  part  of  the  authorities  to  avoid 
mistakes  in  such  decisions. 

The  blood  examination  ma}^  in  future  prove  to  be  of  great  value 
in  differentiating  these  conditions.  At  present,  however,  the  testi- 
mony indicates  that  the  blood  shows  leucocytosis  in  both  diphtheria 
and  scarlet  fever;  and  while  the  administration  of  antitoxin  causes  a 
marked  diminution  in  the  number  of  leucocytes  for  from  twenty-four 
to  fortj^-eight  hours,  the  leucocytosis  returns.  At  the  time  of  the 
probable  appearance  of  the  rash  the  effect  of  the  antitoxin  upon  the 
blood  would  therefore  have  passed  off;  hence  we  are  not  now  aided  in 
the  diagnosis  b}^  blood  examination.] 

5.  Genuine  erysipelas  is  without  difficulty  distinguished  by  its 
pecuUar  distribution.  The  projections,  springing  irregularly  and  to 
all  sides  from  the  original  focus  of  the  disease,  which  contrast  them- 
selves against  the  healthy  skin  by  their  slight  elevation  above  the  sur- 
face as  round  or  pointed  arcs,  never  are  seen  in  scarlatina. 

Urticaria  will  hardly  form  a  cause  of  error. 

In  conclusion,  I  would  say,  that  the  more  we  see  of  the  acute  ex- 
anthemata, the  more  we  are  convinced  that  the  scarlatina  cannot  in- 
variably be  recognized. 
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The  prognosis  in  scarlatina  is  dependent,  to  a  most  marked  degree, 
upon  the  character  of  the  epidemic;  everything  else  takes  rank  sec- 
ondary to  this  consideration.  This  matter  is  continually  returning  for 
consideration;  and  has  been  since  we  first  learned  to  distinguish  the 
disease  from  the  other  acute  exanthemata. 

Thomas  brings  an  array  of  evidence,  with  a  few  examples  of  which 
I  will  content  myself,  since  they  are  based  upon  large  statistical  fig- 
lu-es. 

In  Hambiu'g'^  were  attacked:  In  1891,  2902  persons,  of  whom  133 
cUed  =  4.6%,;  in  1886,  3105  persons,  of  whom  348  died  =  11.2%. 
From  1885  to  1894  (ten  years)  out  of  21,834  scarlatinal  patients.  1475 
ched  in  Hamburg.  The  average  is  6.8%.  The  maximum  and  mini- 
mum are  given  at  the  same  figure. 

In  Stockholmf  were  attacked:  In  1865,  2019  persons,  of  whom  56 
died  =  2.8%;  in  1869,  1190  persons,  of  whom  327  died  =  27.5%. 
From  1865  to  1885  (twenty-one  j^ears)  out  of  15,137  scarlatinal  sub- 
jects in  Stockholm,  2461  died;  an  average  of  16.3%.  Against  a  mini- 
mum figm-e  of  2.8%  stands  the  maximum,  28.8%  (1870;  565  cases 
■^dth  163  deaths). 

It  should  also  be  mentioned  that  the  absolute  frequency  of  scarla- 
tina at  a  given  time,  and  the  extensiveness  of  the  epidemic,  do  not 
stand  in  any  definite  relation  to  the  severity.  The  above  figures 
prove  this  fact  conclusiveh'.  The  objection  that  a  more  extensive 
spreading  of  scarlatina  brings  a  larger  number  of  cases  to  notice, 
because  attention  is  not  called  to  cases  that  are  otherwise  of  no 
especial  interest,  loses  some  of  its  force  in  the  light  of  the  small  fatal- 
ity in  the  largest  epidemic  that  Stockholm  has  ever  had  (1865).  The 
masses  have  no  fear  of  a  disease  that  remoATS  only  28  out  of  1000 
that  are  attacked.  On  the  contrary,  in  the  years  when  only  a  few  fell 
ill,  but  many  died,  many  more  were  brought  to  the  physician. 

In  England,  which  has  suffered  to  a  A^ry  considerable  extent  from 

*  "  Bericht  des  Medicinalraths  (Dr.  J.  Reincke)  uber  die  medicinische  Statistik 
des  Hamburgischen  Staates  fiir  das  Jahr  1894,"  S.  58. 

t  Quoted  by  Sture  Carlsson  from  Lennmalm :  "  Xagra  Anteckningar  om  Skarl- 
akansfebern  pa  Katarina  Sjukhus,"  Stockholm,  1895. 
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scarlatina,  the  mortality,  according  to  a  recent  statement,*  amounted 
at  the  lowest  ebb  to  13%,  and  reached  even  to  40%. 

The  sporadic  cases  of  scarlatina  are  in  no  way  less  dangerous  than 
the  epidemic  form.  Thus,  out  of  11  cases  in  1868  in  Stockholm,  5 
had  a  fatal  termination. 

Among  the  diseases  influencing  the  mortality  among  the  masses, 
scarlatina  is  one  of  great  significance.  The  relation  between  scarla- 
tina and  measles  appears  to  be  a  varying  one,  dependent  upon  differ- 
ent times  and  places.  Now  the  latter,  again  the  former,  claims  a 
greater  number  of  victims.  Thus,  in  Bavaria,  Majer  f  states  that  dur- 
ing the  period  from  1857-58  to  1868-69  measles  was  responsible  for 
only  0.76%  of  the  total  mortahty,  while  1.5%  was  credited  to  scarla- 
tina. In  Hamburg,  on  the  other  hand,  there  was  in  the  decade  from 
1885  to  1895  the  following  mortality :  From  measles,  1987  persons ; 
from  scarlatina,  1475  persons. 

AVe  have  comprehensive  statistics  in  regard  to  the  scarlatinal  mor- 
tality from  different  countries,  and  from  the  larger  cities. 

Norway  J :  During  the  years  1867  to  1878  the  mean  percentage 
mortality  of  scarlatina  was  6.6%  of  the  deaths  from  all  causes.  The 
figures  varied  between  2.12%  and  12.5%. 

Sweden  § :  During  the  years  1861  to  1885  a  mean  percentage  of 
3.7%  (of  the  total  mortality)  in  the  cities;  in  the  country,  3.8%. 

Bavaria  t :  During  the  years  1857-58  and  1868-69  a  mean  average 
of  1.5%o  (of  the  total  mortality:  out  of  1,706,200  deaths,  25,740  were 
of  scarlatina).     Variations  from  0.8%  (1860-61)  to  3.2%  (1868-69). 

For  comparison  I  mention  the  fact  that  in  Fondon  ||  the  mean  total 
amounted  to  4.2%,  with  a  variation  between  2.4%  and  7%  (1861  to 
1865). 

That  the  age  in  life  holds  the  second  place  in  determining  the 
prognosis,  has  already  been  thoroughly  discussed.**  How  the  prog- 
nosis should  be  determined  for  the  different  years  of  life  does  not  seem 
clear  to  me,  if  we  consider  the  relative  statistics  of  the  cases  and  of  the 
mortality.     Statements  by  different  authors  vary  in  the  most  decided 

*  Moore,  "Eruptive  and  Continued  Fevers,"  Dublin,  1892,  p.  161.  Quoted  by 
Carlsson,  loc.  cit.,  p.  53. 

t  "  Die  epidemischen  Kinderkrankheiten  in  Bayern  wahrend  der  Periode  1857- 
58  und  1868-69."    Karl  Majer,  Journal  der  Kinderkrankheiten,  1871,  Bd.  lvi,  S.  161. 

X  Johannessen,  loc.  cit.,  Tabelle  V,  und  S.  137. 

§  Lennmalm  bei  Carlsson,  loc.  cit.,  p.  52. 

il  Thomas,  in  v.  Ziemssen's  "  Handbuch,"  loc.  cit.,  p.  325. 

**  See  page  388,  and  the  conclusions. 
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fashion.*  Only  this  much  is  certain :  that  adults  are  in  a  far  less  de- 
gree endangered  than  children.  The  influence  of  social  status,  and 
everything  else  that  brings  into  consideration  the  differences  in  food, 
nursing,  and  treatment  of  the  sick,  is  not  a  very  considerable  one.  It 
may,  however,  make  itself  felt  to  a  certain  degree.  Thomas  t  empha- 
sizes this  circumstance,  which  every  one  who  has  had  experience 
among  all  classes  of  the  people  can  confirm. 

Accurate  statistics  are  hard  to  secure.  Approximate  figures,  to  be 
utilized  with  discretion,  are  furnished  by  the  reports  from  Stockholm.^ 
In  the  seven  years  from  1857  to  1863,  927  cases  with  210  deaths  were  ob- 
served exclusively  among  the  poorer  classes,  a  mean  mortality  of  22.7%. 
Statements  in  regard  to  the  mortality  in  the  entire  population  for  the  same 
period  are  lacking.  No  opinion  can  therefore  be  formed  in  the  matter. 
The  question  also  arises  whether  the  condition  of  affairs  among  the  poor 
rendered  impossible  the  securing  of  medical  treatment.  In  this  the  mild 
cases  would  hardly  be  reported  in  full  numbers.  In  the  year  1857  there 
was  a  great  epidemic.  Among  the  poor  there  were  655  cases  and  148 
fatalities,  or  22.6%,  corresponding  almost  with  the  mean  average. 

Let  us  now  pass  on  to  the  particular  influences  that  determine  the 
prognosis. '  It  is  worthy  of  mention  that  an  unfavorable  outcome 
may  be  caused  by  the  following: 

1.  The  virulence  of  the  infection,  which  makes  itself  evident  under 
the  appearance  of  an  intoxication  with  a  sudden  loss  of  all  vitality,  and 
especially  with  disturbance  of  the  brain  and  of  the  heart.  A  high  tem- 
perature may  be  lacking,  but  is  usually  present.  Early  in  the  disease 
— during  the  six  days  (at  most)  following  the  invasion — it  is  of  itself 
almost  decisive.  If  the  phenomena  typical  of  the  intoxication  sub- 
side, and  only  fever  is  present,  which  may  rise  to  42.0°  C.  (107.6°  F.), 
and  continue  there  obstinately,  one  may  then  consider  the  possibility 
of  recovery.  Yet  the  fever  must  not  be  depended  upon  as  the  cri- 
terion for  the  imminence  of  the  danger. 

2.  The  occurrence  of  a  septic  infection  in  the  course  of  scarlatina. 
Again  does  the  severity  of  the  infection  come  into  question  in  a  very 
important  manner,  to  say  the  least.  One  must  not  forget  how  sig- 
nificant the  dangers  which  sepsis  can  directly  excite  by  its  many  locali- 
zations, and  in  all  of  the  vital  organs.  Further,  one  must  consider  the 
fact  that  the  toxin  that  remains  in  the  body  so  frequently  and  for  a 
long  time  after  sepsis  may  later  on  excite  a  new  attack  of  the  disease. 

In  regard  to  involvements  of  the  organs,  it  must  be  said  that  there  is 
always  a  danger  connected  with  these  processes,  whatever  their  direct 
cause — the  scarlatinal  toxin  or  some  other  influence. 

*  Thomas,  loc.  cit.,  p.  323.  f  Loc.  cit.,  p.  322.  f  Carlsson,  loc.  cit.,  p.  2. 
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3.  Necrotic  inflammatory  processes  originating  in  the  pharyngeal 
organs.  The  extension  of  the  phenomena  of  decomposition  to  the  nose, 
as  shown  from  the  excretion,  was  very  properly  by  the  earher  physi- 
cians looked  upon  as  a  danger-signal.  Apart  from  the  otitis,  which 
can  more  easily  make  headway  under  such  circumstances,  the  possi- 
bilities of  a  septic  and  gangrenous  infection  or  intoxication,  in  the 
presence  of  necrotic  lymph  glands  in  the  cervical  and  postcervical 
regions,  become  more  real.  It  will  occur  more  frequently  than  in  an 
involvement  of  the  pharynx  alone,  which,  when  once  gangrene  has  set 
in,  involves  the  nasal  cavity  in  the  process. 

I  cannot  ascribe  great  weight  to  the  assertion  of  Carlsson,*  since  of 
course  the  necrotic  inflammation  in  the  individual  case  is  only  a  single 
phenomenon  of  the  disease.  But  I  want  to  mention  the  fact  that  the 
total  mortality  of  his  4000  cases  amounted  to  18.85%,  while  of  those  suf- 
fering from  severe  pharyngeal  involvement — no  less  than  49.88%  of  the 
total  number — 28.78%  terminated  in  death. 

4.  Nephritis,  with  its  attendant  dropsy,  is  always  a  symptom  that 
requires  reflection,  always  decidedly  darkens  the  prognosis ;  but  differ- 
ent epidemics  show  not  only  a  decided  variation  in  the  frequency,  but 
likewise  in  the  seriousness  of  the  affection. 

Well-marked  uremia  demands  many  victims,  and  is  decidedly  the 
worst  sequel  of  nephritis.  The  large  effusions  into  the  cavities  of  the 
body  are  also  not  to  be  underestimated;  and  the  fact  that  nephritis 
favors  the  occurrence  of  inflammatory  exudates  which  render  the  prog- 
nosis considerably  worse  must  not  be  forgotten. 

5.  Cardiac  involvements  are  always  dangerous.  It  cannot  be  de- 
termined in  advance  whether  genuine  tissue  changes  are  at  the  bottom 
of  the  cardiac  failure,  but,  apart  from  this,  when  the  disturbance  is  of 
marked  degree,  it  increases  the  danger  of  a  fatal  outcome. 

A  very  rapid  pulse  is  an  unfavorable  sign,  in  case  there  is  not  at  the 
same  time  a  very  decided  rise  of  temperature  without  any  typical 
phenomena  of  the  intoxication.  If  the  pulse  is  very  frequent,  small, 
irregular,  with  a  moderate  rise  of  temperature,  or  if  the  hands,  feet, 
ears,  and  the  tip  of  the  nose  feel  cold,  then  the  case  is  going  badly  for 
the  patient. 

6.  Affections  of  the  air-passages — constriction  of  the  entrance  to  the 
larynx,  and  bronchitis,  widely  distributed  and  involving  the  finer  air- 
passages — are  of  unfavorable  omen. 

The  remaining  affections  of  the  respiratory  passages,  especially 
the  pneumonias,  in  so  far  as  they  are  bronchopneumonias,  must  be 

*  Loc.  cit.,  p.  62. 
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looked  upon  as  very  serious  conditions.  This  is  much  less  true  of 
croupous  pneumonia.  In  the  latter  condition  it  is  a  question  of  great 
importance  whether  the  patient  is  much  exhausted,  and  especially 
whether  the  heart  is  in  good  condition.  If  there  is  no  longer  present 
a  decided  resisting  power,  then  the  croupous  pneumonia,  which  so 
usually  ends  favorably,  terminates  in  death.  With  respect  to  all  the 
other  conditions  that  may  occur  during  the  course  of  scarlatina,  'the 
involvements  of  the  central  organs,  the  digestive  apparatus,  etc.,  the 
prognosis  must  be  made  on  general  principles  according  to  the  severity 
of  the  affection. 

In  conclusion:  In  scarlatina  we  should  always  be  extremely 
reserved  with  the  prognosis.  Especially  should  one  never  forget 
that  a  case  that  appears  to  be  a  Hght  one  for  a  longer  or  a  shorter  time 
may  run  an  unfavorable  course.  At  least  four  weeks  must  have 
passed,  calculated  from  the  beginning  of  the  attack,  before  recovery 
can  be  discussed  with  surety.  If  the  physician  has  the  advantage  of 
obser^dng  the  course  of  the  epidemic,  he  can  then  form  a  somewhat 
more  certain  prognosis  for  the  individual  case.  He  is  a  wise  man, 
however,  who  remembers  the  treacherous  nature  of  scarlatina. 
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As  the  susceptibility  to  scarlatina  is  not  a  general  one,  and  since  it 
becomes  less  with  advancing  age,  and  as  the  danger  to  life  also  dimin- 
ishes, the  lessons  of  prophylaxis  should  be  made  comparatively  plain. 

To  begin  with,  we  lack  knowledge  as  to  whether  a  certain  person 
can  contract  scarlatina  or  will  remain  free  from  the  disease.  Nor  is 
there  a  reason  why  this  should  be  put  to  the  test.  Indeed,  every  form 
of  contact  with  scarlatinal  subjects  should  be  avoided.  This  rule  holds 
all  the  more  urgently,  the  younger  the  person.  Therefore  there  is  no 
reason,  even  in  the  mildest  epidemics,  for  exposing  to  the  danger  of 
infection  a  person  not  previously  attacked  by  the  disease,  as  occurred 
formerly  quite  frequently  in  smallpox,  and  as  happens,  now  and  then, 
with  the  measles  of  to-day.  The  physician  must  oppose  such  a  pro- 
cedure with  all  his  power. 

The  question  is  full  of  practical  importance  to  the  physician :  What 
is  to  he  done  when  a  member  of  a  family  is  attacked  with  scar  atina  ? 

Although  we  may  have  serious  doubts  as  to  the  real  advantages  to 
be  obtained  by  isolation,  yet  the  measure  is  imperative  in  my  opinion. 
No  attempt  must  be  made,  however,  with  the  idea  of  making  it  effec- 
tive with  insufficient  means.  Yet  how  often  are  we  driven  to  exactly 
such  a  position!  If  one  could  promptly  remove  every  scarlatinal  pa- 
tient from  the  house  and  transfer  him  to  the  hospital,  much  would  be 
gained.  But  this  is  feasible  in  only  the  minority  of  cases,  and  need 
hardly  be  told.  And  how  does  it  stand  in  the  majority  of  cases?  The 
direct  intercourse  with  brothers  and  sisters  is  interrupted,  to  be  sure, 
and  the  scarlatinal  child  is  placed  in  a  room  by  itself.  When  all  goes 
well  and  the  conditions  of  the  household  render  it  possible,  it  is  even 
transferred  to  another  story,  and  some  person  is  appointed  in  attend- 
ance who  shall  not  come  in  contact  with  the  other  members  of  the 
family.  Yet  will  the  mother  be  dissuaded  from  seeing  her  loved  one, 
especially  if  the  illness  takes  a  serious  turn,  or  if  there  is  any  danger? 
Sometimes,  to  be  sure,  and  especially  if  she  remains  conscious  of  her 
duty  to  her  other  children,  and  is  of  a  strong  character.  Else  she 
comforts  herself  with,  "  Once  does  not  amount  to  anything,  and  a  few 
seconds  can  do  no  harm."  Moreover,  often  enough  the  visit  in  inti- 
mate contact  with  the  patient  is  followed  by  a  return  amongst  the  well 
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members  of  the  family  and  into  just  as  close  contact  with  them.  This 
occurs  repeatedly  when  the  storm  of  feehng  bursts  over  the  danger  of 
the  patient.  In  this  way  the  poison  may  be  transmitted,  as  well  as 
by  carelessness  in  the  handling  of  the  patient's  Hnen,  which  is  usually 
left  to  the  servants.  I  believe  that  every  physician  who  has  learned 
the  course  of  affairs  with  his  own  eyes  will  agree  with  me.  Under  un- 
favorable circumstances,  in  small  rooms,  where  it  is  impossible  to 
secure  a  special  nurse,  the  prevention  of  immediate  intercourse  between 
the  patient  and  the  well  brothers  and  sisters  is  all  that  is  possible.  And 
among  the  poor  we  must  even  dispense  with  this  safeguard.  Were 
there  such  arrangements  in  fact,  as  have  been  suggested  by  v.  Ker- 
schensteiner,*  by  means  of  which  prophylaxis  could  be  brought  to 
bear, — enforced  where  possible  by  the  laws, — then  the  extension  of 
scarlatina  among  the  population  would  be  rendered  more  difficult, 
though  the  afflicted  family  would  be  exposed  to  an  increased  danger. 

With  regard  to  provisions  governing  scarlatinal  epidemics  in 
schools,  I  have  already  expressed  myself  f  ;  this  is  one  of  the  most 
difficult  problems  in  the  whole  study  of  the  disease. 

The  experience  of  Staff-surgeon  Vogl  %  in  the  garrison  epidemics  is 
well  worthy  of  attention :  '^  It  proved  impossible  to  prevent  the  spread 
of  the  disease,  even  among  the  relatively  less  susceptible  soldiers, 
though  everything  was  done  that  was  in  our  power."  ''The  first  case 
that  was  discovered  gave  the  signal,  of  course,  for  prompt  measures. 
The  patient  was  immediately  transferred  to  the  quarantine,  and  dis- 
infection carried  out  systematically  and  energetically.  Intercourse 
was  restricted.  The  placing  of  the  attendants  was  entirely  within  the 
charge  of  the  physicians." 

Vogl  ascribes  the  impossibility  of  preventing  the  disease  to  the 
following  causes:  The  patient  has  already  entered  upon  the  stage  of 
incubation  before  exhibiting  a  sign  of  indisposition,  and  is  already  able 
to  transmit  the  scarlatina  to  others.  This  may  (he  calculates  the 
incubation  at  three  to  five  days),  at  any  rate,  sufficiently  explain  the 
gross  extension.  If  this  explanation  is  correct,  the  difficulties  ac- 
cumulate in  the  way  of  an  effective  prophylaxis  for  a  community  into^ 
which  scarlatina  has  made  its  way,  or  among  whom,  as  is  always  the 
case  in  large  cities,  the  disease  is  a  permanent  fixture.  Vogl  continues : 
"  If  with  the  first  known  case  of  scarlatina  in  a  school  it  may  be  taken 
for  granted  that  for  three  to  five  days  the  case  has  been  infecting  others, 
we  must  not  expect  to  prevent  further  cases  of  the  disease  by  isolating 

*  See  Introduction,  page  220.  t  See  page  220  of  this  volume. 

XMiinchener  med.  Wochenschrift,  1895,  S.  983. 
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it,  even  though  the  scarlatinal  child  is  turned  back  immediately  from 
the  threshold  of  the  school-room.  Moreover,  it  becomes  clear,  in  the 
same  way,  that  a  delay  in  closing  the  school  for  even  one  half -day 
must  have  as  its  result  new  infections  in  ever-increasing  proportion. 
The  closing  of  the  school,  from  this  point  of  view,  cannot  take  place 
too  soon."  Of  course,  Vogl  requires  the  strictest  isolation  of  the 
family,  and  especially  the  children,  if  in  their  circle  a  case  of  scar- 
latina has  appeared. 

All  this  is,  indeed,  well  conceived,  but  is  it  practicable?  How 
much  time  has  been  lost  from  the  lessons?  Indeed,  one  may  well  ask, 
under  the  circumstances,  how  much  time  remains  for  the  lessons? 
The  most  extended  epidemic  that  I  have  ever  seen  here  in  Tiibingen 
continued  from  December  5,  1888,  to  May  27,  1890 — the  schools  closed 
for  nearly  a  year  and  a  half,  an  apparentl}^  inconceivable  thing.  And 
in  no  event  is  Vogl  himself  sure  that  the  result  is  certain.  "The  more 
frequently  medical  acuteness  is  able  to  discover  the  source  of  infection 
in  its  very  beginning,  the  nearer  one  comes  to  the  longed-for  goal  of 
heading  off  the  epidemic,  which  otherwise,  in  spite  of  all  other  meas- 
ures, continues  uninterrupted  in  its  progress." 

This  principle  is  correct,  but  it  can  just  as  certainly  be  made  prac- 
tical in  only  the  smallest  number  of  cases.  I  would  call  attention,  by 
way  of  comparison,  to  the  military  precautions  against  cholera,  which 
are  barely  protective.  The  slight  intestinal  disturbances  in  cholera 
are  analogous  to  the  simple  anginas  in  scarlatina. 

What,  then,  is  to  he  said  of  disinfection  in  scarlatina,  and  what  of  its 
value? 

There  is  no  reason  to  doubt  that  the  task  of  destruction,  or  let  us 
say  rather,  in  order  to  be  strictly  accurate,  the  disarming  of  the  scar- 
latinal toxin  as  found  in  the  body-  and  bed-linen,  is  not  only  possible, 
but  practicable.  Thorough  washing  in  boiling  soap-and-water  for  a 
sufficient  time,  then  a  long  drying  in  the  air,  and  perhaps  also  a  subse- 
quent bleaching  in  the  sun,  appear  to  be  sufficient. 

Accurate  reports  in  regard  to  the  disinfection  of  certain  portions  of 
the  bed  itself  I  have  not  seen.  Daily  experience  seems  to  indicate  that 
the  usual  procedures — active  beating  in  the  air  and  a  long-continued 
exposure  to  the  sun — are,  I  will  not  say  sufficient,  but  that  they  appear 
so  to  the  laity.  Careful  people  make  a  rule  of  taking  apart  the  differ- 
ent portions  of  the  bedding,  and  in  this  way  the  tickings  can  also  be 
cleansed.  Unfortunately,  it  is  a  different  story  with  the  bedrooms  in 
which  the  patients  have  passed  their  illness.  Let  us  hear  several 
competent  opinions: 
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Yogi*  says:  "Success  is  only  to  be  expected  by  the  limitation  and 
even  the  discontinuance  of  outside  intercourse.  This  is  at  best  a  diffi- 
cult and  unsatisfactory  defensive  measure,  but  it  accomplishes  more, 
and  is  more  effective,  than  the  ever  so  heroic  measures  with  costly  dis- 
infecting apparatus,  whose  limited  influence  (disinfection  of  the  bed- 
and  body-hnen)  will  not  affect  the  outcome  in  the  shghtest  degree." 
Disinfection  is  therefore  given  credit  for  a  very  narrow  usefulness. 
Vogl  reported  at  a  still  earlier  time  that  the  patient  himself,  even,  had 
been  subjected  to  the  process  of  disinfection. 

E.  Hagenbach-Burkhardtf  says:  ''As  soon  as  scarlatina  was  diag- 
nosed certainly,  the  patient  was  removed,  with  all  the  bedding,  to  the 
isolation  department.  The  entire  room  was  at  once  emptied,  the  walls 
washed,  the  room  disinfected,  and,  in  as  scientific  a  manner  as  possible, 
in  the  following  order :  chlorin  fumes,  sulphur,  the  carbolic  spray,  and 
the  sublimate  spray.  Special  attention  should  be  paid  to  the  thor- 
ough airing  of  the  room,  and  this  may  be  successfully  carried  out  even 
in  large  apartments,  provided  there  are  on  both  sides  large  window 
spaces.  Such  a  complete  air-cleansing  was  hardly  possible  in  the 
smaller  rooms."  All  rooms  were  treated  in  this  way;  only  of  one 
small  room  is  it  expressly  stated  that :  "  It  is  a  fair  conclusion  that  the 
scarlatinal  toxin  must  be  a  very  persistent  one,  since  after  months  of 
inoccupancy  of  the  room,  infection  repeatedly  took  place ;  moreover, 
our  disinfection  and  absolutely  thorough  cleansing  were  unable  to 
drive  it  from  the  house;  and  our  precautionary  measures  were  un- 
availing." 

There  is  little  prospect  of  completely  disinfecting  infected  rooms  in 
a  private  house.  It  is  somewhat  comforting,  therefore,  that  this  per- 
sistence of  the  toxic  substance  seems  to  have  been  limited  to  certain 
rooms  only.  We  are  then  safe  in  saying  that  disinfection,  carried  out 
conscientiously,  according  to  our  present  lights,  may  prove  of  no  avail ; 
whether  it  is  necessarily  unavailing  is  another  question.  And  there- 
fore a  physician  may  not  take  a  stand  in  opposition  to  an  attempt  at 
disinfection.     Further  than  this  we  cannot  go. 

[Methods  of  Quarantine  and  Disinfection  Employed  in  the  Hos- 
pital for  Scarlet  Fever  and  Diphtheria  Patients,  New  York  (from 
Annual  Report,  1901). — Each  patient  has  a  private  room,  there  being 
no  wards.  The  laundry  is  in  a  building  by  itself.  The  disinfecting 
plant  is  also  separated  from  the  hospital,  and  consists  of  a  steam- 

*  Loc.  cit.,  p.  984. 

t  "Jahrbuchfur  Kinderheilkunde,"  N.  F.,  Bd.  xxiv,  S.  111-115.  Compare, 
also,  Emil  Koch,  loc.  cit.,  p.  35. 
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tank  and  formaldehyd  chamber.  In  the  former  the  steam  is  raised 
under  pressure  to  a  temperature  of  110°  C.  (230°  F.)  and  kept  on  for 
half  an  hour.  If  formaldehyd  is  used,  the  articles  to  be  disinfected 
are  exposed  to  the  gas  continuous^  for  twelve  hours. 

Patients  are  carefully  examined  before  being  admitted;  and  if 
there  is  any  question  in  regard  to  diagnosis,  they  are  placed  in  the 
observation  room.  The  resident  physician  before  entering  the  pres- 
ence of  the  patient  is  required  to  wash  his  hands  thoroughly  with 
soap  and  water,  followed  by  immersing  them  in  bichlorid  solution, 
1 :  2000.  A  gown  is  supplied  which  buttons  closely  around  the  neck, 
covering  the  collar  and  enveloping  the  body  complete!}^,  just  clearing 
the  floor.  To  this  is  added  a  cap  arranged  to  cover  the  head  and 
neck,  exposing  only  the  face.  This,  with  a  pair  of  rubber  overshoes, 
completes  the  uniform.  When  he  leaves  the  patient  the  hands  and 
face  are  disinfected  thoroughly  and  the  mouth  is  cleansed  with  boric 
acid  solution.  All  visitors  must  obey  the  same  regulations.  Ladies, 
if  admitted  at  all,  are  required  to  remove  their  outer  skirts  before 
putting  on  the  uniform. 

Patients  are  not  allowed  to  leave  until  free  from  contagion.  They 
are  examined  repeatedly,  particular  attention  being  given  to  the 
feet,  which  are  sometimes  slow  in  finishing  desquamation.  The 
scalp  requires  washing,  as  does  the  external  auditory  meatus,  which 
is  often  found  filled  with  desquamating  epithelium  in  cases  otherwise 
free  from  contagion.  During  the  week  preceding  discharge,  patients 
have  their  ears  irrigated  with  bichlorid  solution  1 :  8000,  and  the 
scalp  shampooed  on  alternate  daj^s. 

On  the  day  of  discharge  the  following  routine  is  adopted  for 
adults  (for  children,  special  instructions  are  given  in  each  case) : 
(1)  The  ears  are  irrigated  with  bichlorid  solution  1:8000;  (2)  the 
scalp  is  shampooed  with  soap  and  water;  (3)  the  scalp  is  shampooed 
with  bichlorid  1:2000;  (4)  a  tub-bath  is  given  of  soap  and  water; 

(5)  a  tub-bath  is  given  of  bichlorid  solution  1 :  8000  for  twent}^  minutes ; 

(6)  a  sponge-bath  is  given  of  bichlorid  solution  1 :  2000 ;  (7)  the  bichlorid 
is  sponged  off  with  sterile  water;  (8)  a  nasal  spray  is  given  of  bichlorid 
solution  1 :  8000 ;  (9)  the  mouth  is  cleansed  with  saturated  solution 
of  boric  acid.  There  is  a  suite  of  discharge  rooms,  used  as  follows: 
In  No.  1  the  patient  leaves  the  hospital  clothing.  In  No.  2  he  is 
disinfected.     In  No.  3  he  puts  on  his  freshly  disinfected  clothing. 

All  clothing  that  can  be  washed  is  disinfected  with  steam.  For 
other  articles  formaldehyd  gas  is  used.  Books  and  papers  are  steamed 
after  removing  the  leather  binding  of  the  former.     The  print  is  slightly 
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blurred  as  a  result,  but  no  further  damage  is  done.  Toilet  articles 
are  treated  in  the  same  way,  but  jewels  (rings,  pins,  etc.)  are  dis- 
infected with  pure  carbolic  acid.  Watches  are  exposed  to  formal- 
dehyd  gas. 

In  this  hospital  there  has  been  no  history,  as  far  as  known,  of 
contagion  from  a  discharged  patient.] 

With  regard  to  the  administration  of  medicaments  as  a  prophylac- 
tic measure,  we  must  admit  that  we  know  of  none  that  are  qualified  for 
the  purpose.  This  is  as  true  with  respect  to  belladonna,  extolled  by 
Hahnemann,*  as  to  the  biniodid  of  mercury  and  oil  of  eucalyptus,! 
recommended  to-day  by  the  English  physicians.  It  also  apphes  to 
the  measures  that  are  said  to  abbreviate  and  ameliorate  the  course  of 
scarlatina — the  so-called  "specifics." 

[Speransky  t  gave  Fowler's  solution  to  12  children  who  had  been 
exposed  to  scarlatina,  one  or  two  drops  twice  daily.  None  of  the 
children  contracted  the  disease,  although  they  continued  to  mingle 
with  infected  cases.  Krause,  who  annotates  the  original  article 
(which  appeared  in  "  Vratsch,"  1896,  No.  31),  states  that  evidence  of 
this  character  deserves  attention,  as  more  significant  than  alleged 
therapeutic  results  obtained  from  drugs.] 

How  should  the  sick-roo7n  be  arranged?  The  general  rules,  plenty  of 
air,  frequently  changed,  and  not  too  little  light,  are  to  be  adhered  to 
in  scarlatina  as  in  other  diseases.  During  the  first  week,  at  least,  a 
continuous  current  of  air  through  the  chamber  is  of  advantage,  and 
even  in  the  later  stages  I  am  just  as  little  afraid  of  open  windows.  If 
symptoms  appear  in  the  respiratory  tract,  we  proceed  as  outlined 
under  the  treatment  of  measles. 

One  thing,  however,  I  have  learned  to  fear  in  the  early  stages  of 
scarlatina — viz.,  a  too  high  temperature  of  the  sick-room,  and  too 
heavy  a  covering  for  the  patient.  Sometimes  I  have  seen  severe  brain 
symptoms,  increasing  even  to  general  convulsions,  disappear  as  soon  as 
the  patient  became  cooler.  I  have  gained  the  impression  that  with 
the  increase  in  the  temperature  of  the  body, — because  of  a  diminished 
dissemination  of  heat, — the  temperature  naturally  exceeds  the  mark 
attained  by  the  fever  itself,  owing  to  an  influence  exerted  by  some 
other  factor. 

*  R.  Kohler,  "  Handbuch  der  Speciellen  Therapie,"  Tubingen,  H.  Laupp, 
1867,  Bd.  I,  3d  edition,  S.  87. 

t  O.  Vierordt,  "  Behandlung  des  Scharlachs,"  in  Pentzoldt-Stintzing's 
"  Handbuch,"  Bd.  i,  S.  193. 

t  "Archivf.  Kinderheilkunde,"  xxiv,  423. 
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Whether  this  is  accurate  must  remain  undecided.  The  tempera- 
ture of  the  room  should  not  be  above  15°  C.  (59°  F.),  if  all  would  be 
as  it  should,  and  the  patient  should  be  lightly  cohered. 

Great  emphasis  should  be  laid  upon  the  care  of  the  mouth,  and 
from  the  very  beginning,  I  attempt  to  give  as  bountiful  a  supply  of 
nourishment  as  possible.  We  do  not  know  how  long  the  disease  will 
last,  and  every  loss  of  body-substance  must  be  avoided.  It  must  not, 
therefore,  be  overlooked  that  the  hungry  fever  patient  must  give  up 
his  vital  substance — the  albumin  of  his  tissues,  of  which  too  much 
already  has  been  destroyed  under  the  influence  of  the  poison.*  A 
lack  of  nourishment  is  therefore  to  be  avoided,  as  far  as  possible. 

It  is  understood,  of  course,  that  there  are  certain  hmits  to  be  drawn. 
In  these  cases,  as  in  all  others,  the  digestive  system  should  not  be  called 
too  actively  into  play.  And  because  of  the  involvement  of  the  pha- 
rynx, hquid  nourishment  is  required  for  scarlatinal  patients.  The 
different  cereals  (children's  food),  not  too  much  sweetened,  and  boiled 
to  a  more  or  less  thick  mush,  seem  to  me  a  more  suitable  food  than  the 
milk  which  is  so  generally  used.  The  latter  has,  to  be  sure,  the  ad- 
vantage that  it  carries  with  it  large  quantities  of  water  into  the  system, 
which  are  beneficial  to  scarlatinal  patients. 

Whether  a  practice  is  to  he  made  of  giving  wine  in  the  ordinarily 
severe  cases  I  consider  a  question  that  cannot  be  decided  on  principle. 
I  give  light  red  Tyrolean  wine,  according  to  the  age,  from  0.2  liter 
(0.21  pts.)  daily  and  upward,  because  it  is  a  cheaper  remedy  and  of 
more  use  than  any  of  the  customary  aimless  medicaments.  When  one 
has  to  do  with  teetotalers,  he  may  avoid  disagreeable  comments  with- 
out doing  his  patient  any  great  harm.  He  can  in  such  cases  take  even 
a  more  positive  stand  when  wine  becomes  necessary  as  a  medicament. 

Should  one  particular  form  of  treatment  always  be  followed  f  This 
question  cannot  be  indiscriminately  answered  in  the  affirmative.  For 
often — as,  for  example,  in  measles — specific  measures  become  neces- 
sary, and  in  order  that  these  may  be  instituted  at  the  proper  time,  a 
careful  and  continuous  observation  of  the  patient  is  indispensable. 

Let  us  now  proceed  to  the  details  of  the  treatment : 

THE  SYMPTOMS  OF  THE  INTOXICATION  AND  THE 

FEVER. 

These  two  must  be  distinguished  as  a  matter  of  principle,  but 
therapeutically  a  distinction  is  hardly  possible,  and,  in  any  event,  it 

*  Compare  Carl  v.  Noorden,  "  Lehrbuch  der  Pathologie  des  Stoffwechsels," 
Berlin.  Hirschwald,  1893,  S.  193. 
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seems  to  me  of  no  advantage.  The  matter  in  hand  is  not  only  that  of 
lowering  the  high  temperature,  which  is  indeed  important ;  but  there  are 
other  questions  in  addition,  of  a  different  nature.  The  tasks  assigned, 
then,  in  so  far  as  they  are  at  all  possible,  can  only  be  mastered  by  the 
employment  of  water.  The  heart  stimulants  also  come  into  considera- 
tion. 

The  brain,  the  whole  circulation,  the  heart,  as  well  as  the  vessels, 
are  directly  affected  by  the  scarlatinal  toxin,,  and  the  temperature 
may  still  not  be  excessively  high.  In  case  it  is  high,  the  same  influ- 
ences, or  at  least  similar  ones,  are  exerted  by  it  upon  these  same  organs. 
Although  everything  is  not  clear  in  regard  to  the  details,  we  may  fix 
the  following  general  principles :  In  every  intoxication  the  danger  be- 
comes greater  the  longer  the  toxin  continues  in  action  in  those  locali- 
ties where  it  is  able  to  exert  its  influence.  A  removal  of  the  poison  is 
possible  only  if  in  some  wa}^  it  becomes  weakened,  or  perhaps  is  even 
destroyed  outright,  or  if  a  dilution  and  therefore  a  diminution  in  the 
quantity  of  the  toxin  is  accomplished  by  a  substance  which  is  itself 
harmless. 

The  force  that  best  counteracts  the  energy  of  every  poison  known 
to  us  as  possessing  an  active  influence  upon  the  human  body — happily 
called  their  biologic  elective  affinity  (Wahlverwandschaft) — is  an 
active  circulation  and  a  decided  blood  current.  It  is  possible  that  the 
toxins  are  excreted  from  the  general  circulation;  possible,  also,  that 
they  become  transformed  elsewhere  in  the  tissues  or  in  the  blood.  It 
is  also  conceivable  that  the  protoplasm,  whose  vitality  has  been  less- 
ened at  the  point  of  localization  of  the  poison,  may  obtain  new  vigor 
from  the  newly  circulating  blood,  and  such  a  power  of  resistance  that 
the  toxin  itself  may  be  destroyed  on  the  spot. 

These  are  all  theories  that  may  be  applicable  to  the  chemical  ac- 
tion of  the  toxins.  If  we  consider  them  as  fundamental  principles, 
the  object  of  our  treatment  becomes,  to  a  certain  extent,  recognizable 
— viz.,  to  bring,  in  the  shortest  space  of  time,  as  much  healthy  blood 
to  the  endangered  locality  as  is  possible.  Water  is  able  to  accomplish 
this  task,  and  the  cardiac  stimulants  have  their  place  beside  it. 

The  following  conclusions  are  based  upon  certain  well-known  facts : 
The  difference  between  the  temperature  of  the  body-surface  and  the 
water  that  comes  in  contact  with  it  are  the  determining  factors.  At 
the  very  moment  that  cold  water  comes  in  contact  with  the  skin,  deep 
respirations  ensue,  which  not  only  cause  a  more  complete  distention  of 
the  lungs,  but  must  have  a  considerable  influence  upon  the  circulation. 
The  heart,  which  during  the  superficial  breathing,  is  working  under 
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difficulties,  is  now  relieved  of  the  burden  to  a  considerable  degree,  and 
receives  more  and  a  better  quality  of  blood.  Owing  to  this,  its  vital- 
ity and  functional  power  increase.  If  the  temperature  of  the  body  is 
increased,  the  number  of  heart-beats  falls  with  the  cooling  caused  by 
the  radiation  of  heat  to  the  water  surrounding  the  body,  the  intervals 
between  the  single  beats  become  longer,  the  diastolic  storing  away  of 
blood  in  the  heart  becomes  greater,  and  the  heart  in  this  way  becomes 
qualified  for  better  work.  At  this  point  begins  a  more  rapid  and 
copious  circulation  throughout  the  entire  system,  and  with  it  the  pos- 
sibility of  throwing  off  the  toxin. 

[Buxbaum  *  reviews  the  hydrotherapy  of  scarlet  fever  in  extenso, 
bringing  the  subject  up  to  the  present  day.  It  does  not  appear  that 
there  have  been  many  advances  in  this  province  of  late  years.  The 
principles  of  Jiirgensen,  Leichtenstern,  Trousseau,  and  other  well- 
known  clinicians  are  reiterated. 

Buxbaum,  who  is  a  pupil  of  Winternitz,  employs  the  following 
in  all  cases :  He  first  uses  partial  bathing  with  a  cloth  dipped  in  cold 
water.  In  this  manner  he  gains  the  patient's  confidence.  A  quieting 
and  revi\'ifying  response  to  the  treatment  is  evident  to  all  observers. 
The  pulse  quickly  becomes  slower  and  stronger  in  action.  If  partial 
sponging  is  well  borne,  Buxbaum  proceeds  to  the  "  half-bath "  with 
friction  and  affusion,  the  latter  manipulations  being  essential  to  the 
success  of  the  treatment. 

The  duration  of  the  half-bath  depends  wholly  upon  its  effect,  and 
the  moment  the  desired  results  are  attained  the  bath  may  cease. 
The  baths  cause  deep  inspirations,  which  ventilate  the  lungs  and 
exert  a  pow^erful  effect  on  the  circulation,  that  of  the  encephalon 
being  especially  benefited. 

As  the  effects  of  the  baths  persist  for  a  considerable  period,  not 
more  than  two  or  three  need  be  given  daily.  If  stuporous  and  con- 
vulsive phenomena  are  present,  warm  baths  with  cold  affusions  are 
indicated.  Hyperpyrexia  must  be  antagonized  at  all  costs.  Bux- 
baum recommends  for  the  purpose  the  alternation  of  half-baths  with 
cold  packs. 

Schill  (Wiesbaden)  treated  110  successive  cases  of  scarlatina  by 
hydrotherapy,  and  but  one  patient  of  this  series  developed  nephritis. 
Ssokolow  deprecates  the  use  of  fatty  inunctions,  for  he  holds  that  the 
skin  eliminates  the  toxins  and  that  the  baths  favor  perspiration, 
while  inunctions  prevent  it.  Scarlet  fever  treated  hydriatrically  is, 
he  thinks,  a  mild  and  uncomplicated  disease.] 

*  "  Lehrbuch  d.  Hydrotherapie,"  Leipzig,  1900. 
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And  now  as  to  the  influence  of  an  active  temperature  stimulus 
directly  applied  to  the  skull-cap.  There  cannot,  in  this  case,  well  be  an 
appreciable  abstraction  of  heat,  even  when  very  cold  water  is  applied. 
But  there  is  a  relaxation  of  the  local  blood  circulation,  and  we  know 
that  the  vessels  of  the  meninges  change  their  circumference  according 
to  the  form  of  heat  applied,  so  that  an  opportunity  is  given  for  an 
alteration  of  the  distribution  of  blood  in  the  brain  and  in  the  cortex. 
The  relaxation  of  the  sensorium — a  symptom  that  appears  after  active 
stimulation  of  the  skull  in  almost  all  of  the  intoxications  involving  the 
brain — becomes  in  this  way  intelligible  for  the  first  time. 

Leichtenstern*  calls  attention  to  a  peculiarity  of  the  cardiac  action  in 
scarlatinal  subjects  when  under  the  influence  of  the  cold  bath.  A  diminu- 
tion in  the  piilse-rate  appears  before  a  reduction  of  the  body-temperature 
has  taken  place,  and  then  outlasts  the  reduction  of  temperature.  He  has 
observed  the  former  symptom  in  hundreds  of  cases  and  the  latter  "  by  no 
means  seldom."  The  cases  he  cites  demonstrate  clearly  the  facts,  show- 
ing that  there  is  a  decided  indication  in  scarlatina  for  the  use  of  baths  in 
reducing  temperature. 

I  consider  the  best  form  of  treatment,  from  the  beginning  of  the 
invasion  in  scarlatina  to  the  remission  of  the  severe  general  symptoms, 
to  be  the  use  of  the  cold  bath.  The  height  of  the  temperature  may  be 
taken  as  the  general  index.  Thus,  we  bathe  when  the  temperature  in 
the  rectum  reaches  40.0°  C.  (104.0°  F.).  The  temperature  of  the 
water  may  be — and  especially  in  the  case  of  children — 20.0°  C. 
(68.0°  F.),  and  the  duration  of  the  bath  in  such  cases  should  be  only 
five  minutes.  With  older  children  we  can  reduce  it  to  15.0°  C. 
(59.0°  F.)  without  lengthening  the  time  of  the  bath. 

The  general  rule  that  cold  but  short  baths  are  to  be  preferred  to  the 
warm  baths  of  longer  duration  holds  all  the  more  in  scarlatina  since, 
in  addition  to  the  influence  of  the  baths  upon  the  temperature,  that 
upon  the  circulation,  as  recently  discussed,  comes  forcibly  into  ques- 
tion. Leichtenstern,  moreover,  is  perfectly  right  in  noting  that  there 
circulates  in  the  relaxed  vessels  of  the  skin  in  scarlatina  a  large  quantity 
of  blood,  and  that  therefore  the  direct  dissemination  of  heat  is  freer, 
while  the  influences  caused  at  a  distance  by  the  thermic  stimulation  of 
the  skin  become  more  decided. 

Since  the  contraction  of  the  vessels  caused  by  the  irritation  of  the 
vasomotor  muscles  and  nerves  of  the  skin  must  be  a  slight  one, — the 
skin  of  a  scarlatina  patient  remaining  red  in  the  bath, — yet  it  exists, 
although  a  mere  temporary  increase  in  the  functional  activity  of 

*"Ueber  Scharlachtherapie,"  Deutsche  med.  Wochenschrift,  1882,  S.  617, 
618,  632. 
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the  heart,  caused  by  increased  resistance,  is  less  than  ever  to  be 
feared. 

When  the  bath  is  at  an  end,  the  patient  is  lightly  dried  and  re- 
turned to  bed.  Variations  in  the  procedure  are  required  according  to 
the  circumstances.  If  the  case  is  a  hght  one,  the  severity  of  the  gen- 
eral affection  being  of  greater  significance  to  the  experienced  physician 
than  the  temperature,  fewer  baths  need  to  be  employed,  and  they  may 
be  repeated,  according  to  the  case,  every  four  or  six  hours.  Should 
the  temperature  not  reach  40°  C.  (104.0°  F.)  at  any  time,  or  should 
it  temporarily  fall  so  far  during  the  day  as  to  warrant  the  term 
"remission,"  lukewarm  baths  will  be  sufficient,  or  even  sponging  will 
suffice.  In  mild  epidemics  measures  such  as  have  just  been  men- 
tioned are  absolutely  imnecessary.  Only  the  febrile  excitement  that 
appears  toward  evening  during  the  early  days  of  the  disease  makes  it 
desirable  to  give  the  patient  some  relief. 

The  condition  of  the  heart  and  brain  should  alwaj^s  be  carefully 
observed,  since  both  organs,  exposed  as  they  are  primarily  to  the  influ- 
ence of  the  scarlatinal  toxin,  may  require  antitoxic  measures  In  the 
severest  cases  this  is  hardly  possible  of  attainment  by  any  means,  and 
death  pitilessly  claims  her  prey.  We  need  only  to  look  at  the  above 
Observations  II  to  VI,  accompanied  on  the  one  side  by  the  shghtest, 
and  on  the  other  by  very  considerable,  rises  of  temperature. 

How  is  one  to  act  in  such  a  position?  I  shall  not  make  any  definite 
suggestions,  since  many  points  have  to  be  weighed  and  considered 
that  have  Uttle  to  do  with  the  cases  themselves.  It  always  makes  a 
verj^  great  difference  whether  the  attending  ph3^sician  has  formed  the 
conviction  that  he  is  at  the  death-bed.  To  arrive  properly  at  such 
an  opinion  requires  great  experience,  the  optimist  thinking  at  odds 
mth  the  pessimist.  It  must  also  be  seriously  considered  whether 
the  physician  really  has  the  confidence  of  the  famil3\  If  tliis  is 
unconditional,  he  wiU  be  able  to  act  more  freely  than  he  otherwise 
might.  Finally,  the  feeling  of  those  around  the  patient  must  be  con- 
sidered, for  they  are  at  one  time  ready  to  anticipate  an  unavoidable 
fate,  and  at  another  eager  to  fight  imtil  the  last  second.  The 
physician  must  calculate  in  regard  to  all  these  things,  and  I  believe 
that  it  is  not  the  poorest  doctor  that  does  so.  One  point  may  still  be 
mentioned :  the  unconscious  scarlatina  patient  appreciates  none  of  the 
discomforts  that  the  treatment  would  cause  him  were  he  fully  himself. 
Nor  do  I  believe  that  the  patient  runs  any  risk  on  account  of  it ;  and 
have  neither  myself,  nor  have  any  of  my  assistant  physicians  in  the 
cases  treated  by  them,  formed  the  impression  that  this  is  so.     Of 
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course,   I   presuppose   that   the   treatment   is   not   altogether   non- 
sensical. 

The  treatment  may  be  instituted  as  follows : 

1.  Upon  signs  of  marked  stupor  and  subnormal  temperature,  a 
douche  of  quite  cold  water,  of  short  duration,  chiefly  over  the  back  of 
the  neck  and  head,  and  given  with  the  patient  in  the  warm  bath.  If  a 
positive  result  is  obtained,  even  if  only  a  temporary  one,  this  may  be 
repeated  after  one  or  two  hours. 

2.  If  convulsions  are  also  present,  a  long-continued  (ten  to  fifteen 
minutes)  warm  bath,  and  then,  at  the  end  of  the  same,  a  douche  as  be- 
fore.    No  narcotics  are  to  be  used. 

3.  In  case  of  high  fever  it  is  important  to  discover  whether  the  skin 
is  hot  or  cold. 

(a)  If  the  latter,  the  condition  suggests  a  considerable  weakness. 
An  injection  of  ether,  often  followed  by  camphorated  oil,  if  the  condi- 
tion has  improved  and  the  pulse  has  become  stronger,  or  is  only,  as  is 
often  the  case,  barely  to  be  felt.  Of  both  these  substances,  too  small 
quantities  should  not  be  used  The  ether  injection  may,  in  certain 
cases,  be  repeated  every  half-hour,  and  that  of  camphorated  oil  only 
after  a  long  time — about  ten  hours.  If  the  skin  is  cool  or  even  cold,  it 
cannot  to  any  considerable  extent  give  off  heat  in  the  cool  bath,  yet 
thermic  stimulation  will  awaken  a  response.  The  application  of  cold 
is  justified  only  when  a  sufficient  quantity  again  begins  to  circulate  at 
the  periphery.  We  may  attempt,  in  addition  to  the  cardiac  stimu- 
lants, to  see  how  far  we  may  obtain  a  result  with  a  warm  bath  (about 
40°  C. — 104.0°  F.)  in  which  the  patient  remains  up  to  ten  minutes, 
while  his  skin  is  being  well  rubbed.  I  do  not  lay  much  weight  upon 
this,  to  be  sure,  and  whatever  success  is  attained  will  be  owdng  to  the 
stimulation  of  the  heart  action.  Should  the  condition  so  far  improve 
that  the  worst  symptoms  would  seem  to  be  averted,  even  in  the  slight- 
est degree,  then  the  skin,  which  has  become  warm,  may  be  douched 
over  the  entire  body  with  cold  water,  though  only  for  a  minute.  If 
the  skin  has  not  first  become  warm,  this  is  absolutely  contraindicated. 

(6)  A  high  internal  and  external  temperature  of  the  bod}^ — genu- 
ine hyperpyrexia,  without  marked  influence  upon  the  circulation,  and 
accompanied  by  a  hot  skin — calls  for  the  earliest  and  most  active 
measures. 

The  brain  symptoms  may  be  of  any  type ;  and  on  account  of  this, 
the  attempt  to  better  the  condition  by  means  of  reducing  the  tempera- 
ture is  not  contraindicated.  Close  attention  must,  however,  be  paid 
to  the  heart.  If  there  is  a  high  pulse-rate,  as  is  usually  the  case,  I  make 
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it  a  custom  always  in  advance  to  use  strong  cardiac  stimulants,  whether 
in  the  shape  of  strong  wine  or  of  an  injection  of  camphorated  oil.  There 
is  no  indication  here,  I  believe,  for  the  rapid  and  brief  action  of  the 
ether. 

If  the  temperature  of  the  body  has  suddenly  risen  to  41.0°  C. 
(105.8°  F.)  or  42.0°  C.  (107.6°  F.),  no  one  can  tell  whether,  in  addi- 
tion, true  symptoms  of  intoxication  are  present  or  not.  An  attempt 
to  better  the  condition  by  reducing  the  temperature  is  not  only 
allowable,  but  necessary,  if — and  this  is  indispensable — the  heart  can 
do  the  work  that  it  is  called  upon  to  do. 

If  we  decide  to  act,  let  it  be  with  vigor.  Therefore,  quite  cold 
baths  of  not  too  long  duration,  and  repeated,  according  to  neces- 
sity, hourly  or  every  two  hours.  In  addition,  douching  the  head  and 
back  of  the  neck  with  still  colder  water  when  possible,  both  in  the 
beginning  and  at  the  end  of  the  bath. 

The  general  condition  of  the  patient  soon  demonstrates  whether 
there  is  still  hope.  If  there  ensues  no  genuine  fall  of  temperature,  and 
if  the  readings,  taken  immediately  after  the  bath  and  one  half-hour 
later,  show  no  appreciable  fall  in  the  thermometer,  then  there  is  little 
improvement  to  be  anticipated.  In  such  cases  the  hyperpyrexia  is 
only  an  accompanying  symptom  of  the  breaking-down  of  the  nervous 
S5^stem,  due  to  the  scarlatinal  toxin.  No  result  will  be  attained  (see 
Observation  IV)  in  cases  in  which  three  cold  baths,  two  hours  apart, 
are  unable  to  overcome  the  rise  of  temperature.  For  a  brief  moment 
the  consciousness  may  partly  return;  but  brings  no  real  advantage. 

4.  Severe  bronchitis  seems  to  me  to  justify  the  attempt  to  combat 
it,  even  when  accompanied  by  severe  general  phenomena.  The  prin- 
ciples discussed  in  connection  with  the  therapy  of  measles  will  be  ad- 
hered to  in  such  cases. 

That  we  may  dispense  with  the  internal  remedies  directed  at  a  reduc- 
tion of  the  temperature  in  scarlatina  seems  to  be  more  and  more  generally 
recognized.  I  have  given  them  up  long  since;  for  even  should  we  depress 
the  temperature  by  their  means  (this  may  succeed  in  cases  characterized 
by  hyperpyrexia  as  the  expression  of  the  extreme  brain  intoxication, 
though  only  through  unusual  doses),  the  brain  symptoms  disappear  to  no 
greater  extent  than  the  heart  recovers  itself.  On  the  contrary,  the  cardiac 
weakness  becomes  rather  more  marked  than  diminished;  especially  if  a 
too  sudden  attack  is  made  upon  the  body-temperature.  In  the  latter 
event  the  blood  supply  required  for  the  nourishment  of  the  brain  is  endan- 
gered. I  recall  the  anemic  delirium  following  the  crisis  of  a  pneumonia. 
Moreover,  attention  should  be  called  to  the  fact  that  all  of  these  remedies 
are  not  acceptable  to  the  living  protoplasm.  The  unwise  use  of  antipyrin 
by  the  laity  during  the  last  influenza  epidemic  has,  I  think,  supplied  sufh- 
cient  warning  for  the  time  being. 
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Has  the  employment  of  the  cold  water  treatment  an  influence- 
tending  to  the  production  of  nephritis  f 

I  have  pre^dousl}^  stated  that  in  not  a  single  instance  have  genuine 
colds  proved  of  any  significance  in  the  convalescence  of  scarlatina. 
Patients  in  a  febrile  condition  do  not  take  cold ;  the  correctness  of  this 
view  being,  nowadays,  hardly  contested. 

Let  us  listen  to  the  opinion  of  Leichtenstern,*  who  has  seen  and 
carefully  observed  the  largest  number  of  cases:  ''My  statistics,  based 
upon  a  very  large  supply  of  material,  justify  me  in  the  conclusion  that 
the  cold-water  treatment  of  scarlatina  markedly  diminishes  the  ten- 
dency to  nephritis  as  a  sequel  rather  than  increases  it. " 

Whether  the  influence  upon  the  circulation  which  I  have  men- 
tioned, which  also  acts  for  the  good  of  the  kidneys,  takes  a  part  in  this 
or  not,  may  remain  uncertain ;  we  will  be  satisfied  with  the  possession 
of  the  fact.     Nor  do  we  see  otitis  more  frequently  under  the  treatment. 

Leichtenstern  asserts  that  there  is  no  ground  for  a  contrary  belief. 
The  idea  that  the  exanthem  is  driven  into  the  internal  organs  by  the 
cold  baths  belongs  to  the  world  of  fables.  Leichtenstern  has  seen  a 
most  favorable  action  upon  the  skin,  in  that  the  itching  subsided  in  his 
patients.  My  own  observations  have  not  invariably  confirmed  this 
statement. 

Our  discussion  upon  this  point  has  related  only  to  the  symptoms 
caused  by  the  scarlatinal  toxin  itself,  and  the  high  temperature.  Noth- 
ing has  been  said  of  the  simultaneous  involvement  of  the  organs.  I 
will  consider  the  latter  at  the  same  time  with  the  other  infections  that 
compHcate  the  course  of  scarlatina;  for  etiologically  they  can  by  no 
means  always  be  separated. 

First,  -with  regard  to  the  water  treatment  and  the  contraindica- 
tions that  are  said  to  exist  to  its  use. 

Intoxication  and  fever  are  typical  of  the  septic  processes,  which 
take  first  place  among  the  secondary  affections.  We  are  far  less  fre- 
quently concerned  with  gangrene  and  its  consequent  conditions — the 
septic  intoxications. 

The  statement  should  be  made  at  once  that  I  place  no  great  con- 
fidence in  the  water  treatment  in  either  the  former  or  the  latter  condi- 
tion. Whether  there  actually  is  any  benefit  from  its  use  becomes 
more  and  more  questionable  with  the  passage  of  time. 

I  have  briefly  characterized  my  position  in  my  book  on  "  The  Spinal 
Pathology  and  Therapy  of  Septicopyemia,"  f  after  a  rich  experience,  as 
follows:  "A  systematic  treatment   by  cold  bathing  should  be  dispensed 

*Loc.  cit.,  p.  616.  t  S.  310,  311,  3d  edition.     Leipzig,  Veit  &  Co.,  1894. 
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with.  The  significance  of  the  fever  is  decidedly  secondary  to  that  of  the 
intoxication;  if  there  is  a  continuous  fever  present,  with  high  or  even  very 
high  temperature,  the  intoxication  is  of  such  a  grade  that  it  alone  causes 
death.  The  lower  temperatures,  frequently  of  only  short  duration,  and 
with  slight  intermittent  rises,  require  no  special  treatment.  Whoever 
employs  the  cold  baths  in  high  fever  of  such  a  nature  soon  convinces  him- 
seK  that  they  do  no  harm,  but  also  no  good.  There  is  for  a  period  merely 
a  reduction  of  temperature,  and  at  no  time  is  the  sensorium  more  clear. 
Cold  spongings  are  ver}-  agreeable  to  patients  that  perspire  freely. 

"In  other  respects  the  use  of  the  water  treatment  has  only  a  sympto- 
matic indication;  for  instance,  extensive  catarrh  of  the  bronchi  indicates 
the  cold  douche  in  a  warm  or  a  lukewarm  bath."  All  of  the  foregoing 
applies  still  more  aptly  to  the  putrid  intoxications. 

I  have  gained  the  impression  that  in  sepsis  the  administration  of 
small  quantities  of  phenacetin  is  of  advantage,  at  least  in  so  far  as  the 
drug  lessens  the  discomfort  of  the  patient. 

The  influence  upon  the  temperature,  even  in  large  doses,  is  uncertain, 
and  I  have  never  seen  the  course  of  the  disease  favorably  influenced  by  its 
use  in  this  way.  For  adults  my  maximum  dose  has  been  0.5  gm.  (7.71 
grs.)  and  upward,  four  times  daily;  in  children,  from  0.05  gm.  (0.77  grs.) 
up,  and  just  as  often.  As  this  drug  is  insoluble  in  water,  it  is  well  to  dis- 
pense it  in  the  form  of  pastilles,  and  especially  for  children,  unless  one  has 
to  consider  the  greater  expense  of  the  preparation.     I  write  for : 

R .      Phenacetin (0.05)   0.5  gm.  (  7.71  grs.) 

Massffi  cacao (1.0  )  2.0  gm.  (30.S6  grs.) 

M.  et  ft.  trochisc.  No.  xx. 
SiG. — One  four  times  daily. 

Contraindications  to  the  cold  bath  treatment  are : 

1.  All  markedly  developed  conditions  of  cardiac  weakness,  from 
whatever  cause,  in  case  the  attempt  to  considerably  increase  the  car- 
diac action  by  stimulants  fails.  Since  this  applies  also  to  scarlatina, 
as  above  stated,  it  comes  into  prominent  consideration  in  the  case  of 
all  the  sequels.  In  the  presence  of  evident  anatomic  and  especially 
inflammatory  processes — as  a  rule,  an  inflammation  invoh'ing  an  en- 
tire organ,  a  pancarditis — I  avoid  on  principle  any  direct  attempt  at 
reducing  the  body-temperature. 

2.  All  signs  of  dyspnea  accompanied  by  stenosis  of  the  upper  air- 
passages.  Violent  respirations  can,  in  such  cases,  only  bring  harm  to 
the  patient.* 

3.  Hemorrhage  from  the  nose,  the  mouth,  from  eroded  vessels  in 
the  neck,  in  hemorrhagic  diathesis. 

4.  All  joint  inflammations.     If  no  appreciable  advantage  is  to  be 

=*=  See  the  conclusions  under  "  Measles"  in  regard  to  this  question,  pages  305 
et  seq. 
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expected,  we  should  spare  the  patient  the  pain  that  is  unavoidably 
caused  by  the  exertion  involved  in  the  bath. 

These  are  essentially  the  contraindications  as  enumerated  by 
Leichtenstern.  The  absolute  rule  holds  good  in  the  treatment  of  the 
sequels  of  scarlatina  as  in  the  long-drawn-out  course  of  any  disease, 
that  we  must  place  the  greatest  importance  upon  keeping  the  nour- 
ishment, the  supply  of  food,  and  the  strength  at  a  high  point.  I 
would  lay  great  stress  upon  the  administration  of  alcohol,  which,  often 
enough,  for  a  time  comes  into  play  as  our  only  reserve  remedy. 

[Preventive  Inoculation  with  the  Virus  of  Scarlet  Fever. — Stickler* 
attempted  to  produce  a  mild  type  of  the  disease  by  inoculating 
children  (exposed?)  with  mucus  from  the  throats  of  recent  cases  of 
scarlatina,  injected  subcutaneously.  He  found  that  the  type  of  dis- 
ease produced  was  too  severe  to  sanction  the  use  of  such  attempts 
at  securing  immunity.  Incidentally  he  proved  that  the  secretions 
of  the  mouth  and  pharynx  at  the  outbreak  of  the  disease  are  highly 
virulent.  Hardly  any  incubation  period  is  present  in  fever  thus 
produced,  as  the  temperature  rises  within  two  hours  and  the  rash 
appears  in  most  cases  within  the  first  twenty-four  hours. 

Serotherapy  of  Scarlatina. — In  1896  Josias,  of  the  Trousseau 
Hospital,  gave  an  account  of  the  experience  of  this  institution  with 
Marmorek's  serum.  The  results  were  disappointing.  A  comparison 
of  two  series  of  cases,  in  one  of  which  the  serum  was  employed,  ap- 
pears to  show  that  the  latter  offers  no  advantages  over  a  regimen 
consisting  chiefly  of  milk  diet  and  antiseptic  lavage  of  the  throat. 

Blood-serum  of  Convalescents  as  a  Specific  in  Scarlet  Fever. — 
Roger  t  relates  a  single  case  in  which  he  applied  this  resource  with 
apparent  benefit.  The  patient  was  in  the  second  day  of  the  disease, 
and  comatose.  He  did  not  improve  under  hydrotherapy  and  saline 
infusion.  Death  seemed  imminent,  and  a  serum  was  rapidly  pre- 
pared from  the  blood  of  a  convalescent  from  scarlet  fever.  The 
patient  himself  was  first  bled  and  the  convalescent  serum  (80  c.c. — 
2.7  fl.  oz.)  injected  into  a  vein.  Five  hours  later  the  patient  had 
rallied,  but  was  still  in  a  grave  condition.  The  cool  baths  were  re- 
sumed and  the  gain  in  improvement  was  notably  increased.  Next 
day  there  was  a  complete  absence  of  unfavorable  symptoms,  and  the 
patient  made  a  good  recovery.  Roger  does  not  attempt  to  gener- 
alize from  this  single  case. 

Crede's    Ointment    in    Severe    Scarlatina. — Baginsky  %    has    em- 

*  "  Trans.  Med.  Soc.  New  Jersey,"  1897.  t  Pre.s.se  med.,  1896,  iv,  425. 

%  "Die  Therapie  der  Gegenwart,"  1900,  p.  252. 
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ployed  Crede's  colloidal  silver  ointment  in  numerous  cases  with  a 
view  of  antagonizing  the  septic  element  in  scarlet  fever.  The  cases 
selected  for  the  trial  were  of  unusual  severity.  The  method  of  in- 
unction was  that  prescribed  by  Schede  himself.  The  results  of  the 
treatment  were  disappointing  in  every  way.  Only  3  out  of  13  cases 
survived,  and  there  is  no  assurance  that  this  termination  would  not 
have  been  secured  without  the  remedy,  which  failed  to  prevent  the 
development  of  certain  local  lesions  (nephritis,  otitis  media,  etc.) 
and  seemed  to  exert  no  specific  influence  at  any  time. 

Eucalyptus  Inunction. — Curgenven*  writes  a  paper  on  the  ex- 
perience of  Priestley  and  other  physicians,  including  himself,  on  the 
use  of  eucalyptus  inunctions  in  scarlatina.  A  consensus  of  testi- 
mony among  those  who  have  used  this  resource  is  that  the  death-rate 
under  these  circumstances  is  ver}^  low,  the  number  of  complications 
much  fewer  in  proportion,  the  duration  of  the  fever  less,  and  the  dis- 
infecting power  great — as  shown  by  the  failure  of  the  disease  to  spread 
to  other  individuals.] 


TREATMENT  OF  THE  LOCAL  AFFECTIONS. 

I.  Pharyngeal  Organs  and  the  Nose. — The  specific  influence 
causing  the  changes  in  these  localities  is  not  known  to  us.  The  objects 
of  our  treatment,  however,  are  to  limit  the  inflammatory  process,  to 
prevent  localization  of  micrococci,  to  prevent  an  extension  to  neighbor- 
ing tissues,  and  to  remove  promptly  and  thoroughly  all  necrotic  tissue. 
The  limit  of  our  power  is  alread}^  indicated  to  a  certain  extent,  in  that 
it  is  by  no  means  clearly  enough  marked  out. 

[Treatment  of  the  Early  Purulent  Rhinitis  of  Scarlatina. — At  the 
isolation  hospital  at  Porte  d'Aubervilliers  t  this  much-dreaded  com- 
plication is  treated  essentially  as  follows :  Prophylaxis  is  all-important, 
for,  once  the  condition  is  fairly  established,  it  is  often  impossible  to 
arrest  its  action ;  and  even  when  the  discharge  is  checked,  the  patient 
may  succumb  rapidly  to  general  infection. 

When  the  patient  is  first  attacked,  the  nasal  passages  should  be 
irrigated  at  regular  intervals.  A  Nelaton  catheter  is  passed  through 
the  nose  and  out  of  the  mouth  so  as  to  bring  three  small  apertures 
previously  made  with  scissors  in  contact  with  the  nasal  fossa,  and 
later,  if  desired,  with  the  pharynx.  This  catheter  is  then  connected 
with  an  irrigation  apparatus.  The  fluid  escapes  externally  through 
the  eye  of  the  catheter,  as  well  as  through  the  apertures.     The  irriga- 

*  Med.  Magazine,  Lond.,  iv,  470.  '\ Rev.  d.  mal.  de  I'enfance,  Feb.,  1901. 
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tion  fluid  is  composed  of  equal  parts  of  peroxid  of  hydrogen  and  solu- 
tion of  sodium  bicarbonate  (4  :  1000).  The  reservoir  should  be  from 
20  to  30  inches  above  the  patient.  The  irrigations  should  be  practised 
three  or  four  times  daily  and  twice  during  the  night.  After  each 
irrigation  a  little  mentholated  or  resorcinized  ointment  is  introduced 
into  the  nostrils  with  a  tampon.] 

In  order  to  reheve  the  pain  due  to  the  angina,  the  patient  is  allowed 
to  let  small  pieces  of  ice  melt  in  the  mouth,  and  to  wash  it  out  with 
cold  water.  Some  prefer  the  ice-collar,  others  a  hot  poultice.  I  tend 
toward  the  use  of  the  latter  unless  a  marked  swelling  of  the  glands 
should  contraindicate.  All  other  incUcations  are  those  for  the  me- 
chanical forms  of  treatment.  The  best  procedure  that  I  can  recom- 
mend is  the  spray,  and  I  beheve  that  Monti  has  described  the  method 
used  by  us  for  years  in  the  policlinic.  The  point  of  a  small  syringe  is 
covered  with  a  fairly  thin  rubber  tube,  which  is  filled  with  ice-cold 
water,  and  introduced  into  the  anterior  part  of  the  mouth.  We  then 
empty  the  contents  with  decided  force,  holding  the  body  of  the  syringe 
firm,  and  repeat  the  procediu-e  several  times.  Any  separable  mucus, 
or  secretion  that  is  not  too  firmly  adherent,  will  be  discharged  from 
the  mouth  and  nose — the  latter  method  being  especially  emphasized. 
Nothing  enters  the  larynx,  the  epiglottis  closing  at  once ;  though  if  the 
latter  is  no  longer  able  to  close,  owing  to  paratysis  or  necrosis,  the 
method  is  not  permissible.  The  procedure  appears  to  be  a  crude  one, 
but  it  is  highly  effective,  and  can  be  carried  out  in  a  short  space  of 
time.  The  relief  is  such  that  older  children  sometimes  even  ask  that 
it  be  repeated. 

I  do  not  believe  that  much  is  to  be  gained  through  the  so-called 
disinfectants,  whether  used  in  the  form  of  a  spray  or  by  direct  applica- 
tion to  the  mucous  membrane  after  cleansing.  Concentrated  solutions 
of  such  substances  as  have  any  value,  such  as  mercuric  chlorid,  can- 
not be  employed.  Moreover,  it  is  a  question  whether  they  penetrate 
through  the  superficial  layers  of  the  tissue  into  the  deeper  layers,  either 
when  painted,  on  the  surface  or  simply  touched  on  different  areas.  I 
conscientiously  avoid  qj\j  violent  measures.  Such  torturing  of  pa- 
tients as  was  customary  in  the  beginning  of  the  sixties,  when  diphthe- 
ria again  became  epidemic,  by  means  of  deep  cauterization  with  hydro- 
chloric acid  or  mth  caustic  potash,  in  all  forms  of  membrane  formation 
or  in  membrane-producing  affections  of  the  pharynx  such  as  accom- 
panied scarlatina,  comes  \'i\ddly  into  memory.  Hardly  any  one  car- 
ries out  such  heroic  measures  to-day.  But  it  cannot  be  expected  that 
mild  endeavors  will  be  of  any  avail  where  the  most  active  fail.  It  is 
40 
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necessary,  therefore,  to  only  remember  how  quickly  the  lymph  circu- 
lation from  a  focus  of  inflammation  carries  the  micro-organisms  to 
other  parts  (Cohnheim)  in  order  to  understand  how  slight  the  prospects 
of  success  are.  And  what  do  we  know  as  to  the  influence  of  the ' '  mild ' ' 
disinfectants  in  destroying  the  life  of  pathogenic  micro-organisms? 
Do  they  deserve  their  title?  Nothing  of  any  importance  is  to  be 
anticipated  from  them;  they  always  cause  pain  and  inconvenience. 
I  personally  prefer  to  spare  the  patient. 

Heubner*  has  recommended  the  injection  of  a  3%  solution  of 
carbolic  acid  into  the  substance  of  the  tonsils  or  into  the  soft  palate. 
The  cannula  that  is  used  (which  can  be  attached  to  every  Pravaz 
syringe)  has  a  point  only  0.5  cm.  (0.19  in.)  in  length,  so  that  it  is 
prevented  from  penetrating  the  tissues  too  deeply.  Twice  daily  0.5 
c.c.  (8.11  minims)  is  injected  into  each  side.  On  the  third  or  fifth 
day  of  the  disease,  if  the  membrane  is  extending  further,  or  if  it  now 
for  the  first  time  makes  its  appearance,  and  especially  when  a  marked 
swelling  of  the  lymphatic  glands  becomes  apparent,  with  a  tendency 
to  a  rise  in  the  fever,  the  treatment  should  be  begun.  It  is  to  be 
continued  until  every  considerable  rise  of  temperature  has  ceased, 
and  the  local  pharjaigeal  affection  is  completely  healed — as  a  rule, 
from  four  to  ten  days.  The  result  appears  in  that  the  membrane 
ceases  to  extend  further  and  that  which  is  already  present  becomes 
less.     There  is  also  a  marked  diminution  in  the  size  of  the  glands. 

On  principle,  no  objection  can  be  raised  to  this  method,  if  it  com- 
bats the  cause  of  the  disease  (Heubner  considers  the  streptococcus 
discovered  by  him  as  such)  on  the  spot,  and  at  once  makes  its  way 
with  the  latter  into  the  lymph  glands.  But  the  results  have  not  yet 
become  conclusive  enough  to  warrant  our  standing  sponsor  for  it. 
Von  Ziemssen  and  Sahli  have  recently  f  expressed  their  acknowledg- 
ment of  its  value.  Heubner  has  been  able  to  show  a  favorable  de- 
crease in  the  mortality  from  a  long  series  of  observations,  which,  as  he 
properly  remarks,  are  always  of  limited  value;  the  statistics  are  so 
large,  however,  ''that  it  cannot  have  been  only  an  accident."  In  the 
Leipzig  district-policlinic  Heubner  treated,  from  1877  to  1879,  151 
cases  without  the  injections,  and  with  25%  of  deaths;  from  1880  to 
1888,  211  cases  with  injections,  and  of  this  number  only  8%  died.     As 

*"Ueber  Scharlachdiphtherie  und  deren  Behandlung,"  "  Verhandlungen 
des  V  Congresses  fiir  innere  Medicin/'  1886,  S.  374;  also  "  Bemerkungen  iiber 
die  Frage  des  Scharlachdiphtheritis  und  deren  Behandlung,"  "Jahrbuch  fiir 
Kinderheilkunde,"  N.  F.,  Bd.  xxxi. 

t  "Verhandlungen  des  XII  Congresses  fiir  innere  Medicin,"  1893,  S.  192. 
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the  procedure  is  a  simple  one  and  hardly  painful,  further  investigation 
is  very  much  to  be  desired. 

[Seibert  continues  to  employ  ichthyol  in  scarlatina  with  much 
success.  He  first  recommended  it  in  1894  for  the  dermatitis  only. 
He  has  since  employed  it  additionally  for  the  angina  in  the  form  of 
an  irrigation  (5%)  for  the  throat,  applied  through  the  nose  (or  mouth, 
if  the  nose  is  impermeable). 

The  author's  experience  has  assured  him  that  the  ichthyol  thus 
exhibited  is  non-toxic.  It  appears  to  destroy  the  streptococcus  in 
the  body  as  it  does  in  vitro,  to  cut  short  the  angina,  and  to  prevent 
comph cations  due  to  this  germ.  He  also  regards  ichthyol  irrigations 
as  a  prophylactic  against  the  disease.] 

2.  The  Lymph  Glands. — Only  those  need  be  considered  that  are 
secondarily  infected  from  the  nose  and  the  pharyngeal  organs.  The 
glands  that  owe  their  enlargement  to  the  scarlatinal  toxin  circulating 
in  the  blood  require  no  attention,  unless  in  exceptional  instances.  The 
treatment  of  the  original  focus  is  to  be  considered  a  prophylactic 
measure.  If  it  is  neglected, — as  frequently  happens,  I  am  sorry  to 
say, — what  is  then  to  be  done? 

We  may  apply  cold;  and  ice  in  rubber  bags,  closely  surrounding 
the  involved  parts,  furnishes  the  best  means  to  retard  the  inflamma- 
tion and  to  prevent  its  proceeding  to  pus  formation.  As  a  rule,  if  not 
alwa3^s,  a  flannel  laj^er  is  advisable  next  the  skin  of  the  patient.  This 
local  extraction  of  heat  should  be  continued  day  and  night.  It  is  only 
allowable,  however,  when  the  skin  that  covers  the  swollen  packets  of 
glands  is  not  blanched  and  traversed  by  veins  that  raise  themselves 
from  the  white  surroundings  as  thick  cords,  and  there  is  no  edema 
present  depending  upon  a  disturbance  of  the  lymph  circulation.  In- 
flammatory edema,  on  the  other  hand,  and  a  red,  hot,  swollen  skin,  of 
course  present  no  contraindications. 

An  error  that  is  by  no  means  infrequently  committed  in  practice  is  the 
continuance  of  the  ice-treatment  over  too  lengthy  a  period,  or,  if  advice  is 
summoned  too  late,  it  is  often  employed  when  it  is  no  longer  of  use.  It 
certainly  does  harm  when  it  disturbs  the  circulation  in  the  inflamed  por- 
tions more  than  is  proper,  and  death  of  the  insufficiently  nourished  tissue 
is  then  the  result. 

If  the  symptoms  are  those  of  an  imperfect  blood  and  lymph  circu- 
lation, the  application  of  moist  heat — the  thickest  poultices,  and  as 
warm  as  possible — is  to  be  recommended  as  the  best  adapted  for  the 
case ;  indeed,  absolutely  required.  One  does  well,  I  think,  as  a  general 
rule,  not  to  let  the  cold  exert  its  influence  too  long.     If  in  the  course 
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of  a  few  days  the  swellings  have  not  markedly  subsided,  one  should  no 
longer  hesitate  for  fear  of  suppuration.  And  if  the  latter  process  is 
already  present,  the  knife  must  be  called  upon  for  assistance  as  soon  as 
it  is  detected. 

Not  only  the  general  disturbance,  the  continually  high  fever,  and 
the  transference  of  all  manner  of  toxic  substances  into  the  general 
circulation,  but  the  tissue  necrosis  due  to  the  pus  which  is  compressed 
within  the  tissues  and  encroaches  upon  them,  require  an  incision.  We 
should  not  wait  until  the  abscess  appears  directly  beneath  the  skin. 
The  incision  itself,  as  well  as  the  after-treatment,  fall  naturally  under 
the  domain  of  surgery. 

An  attempt  to  cause  the,  subsidence  of  the  glandular  swelhng  by  paint- 
ing with  tincture  of  iodin,  or  by  rubbing  in  iodin  ointment,  blue  ointment, 
and  ichthyol  ointment,  is  of  no  avail,  only  irritating  the  skin,  and  may  be 
entirely  dispensed  with. 

3.  Otitis  and  its  sequels  are  to  be  treated  according  to  the  princi- 
ples of  otology.  A  doctor  of  internal  medicine  is  in  such  matters  abso- 
lutely incapable. 

4.  Nephritis  and  Dropsy. — We' must  deny  to  every  one  the  power 
to  prevent  renal  inflammation.  It  is,  on  the  other  hand,  perhaps  pos- 
sible to  regulate  its  course  somewhat  and  to  diminish  its  severity.  I 
hold  to  the  old  rule,  that  every  scarlatinal  patient,  whether  lightly  or 
severely  affected,  should  be  kept  in  bed  at  least  four  weeks,  and  longer 
if  the  epidemic  is  one  in  which  there  is  much  nephritis ;  not  because  I 
fear  his  catching  cold,  but  because  I  am  of  the  opinion  that  a  uniform- 
ity of  the  body-temperature  such  as  is  insured  by  rest  in  bed  may  have 
a  marked  significance.  A  clear  conception  of  the  origin  of  a  nephritis 
can  hardly  as  yet  be  claimed.  In  regard  to  the  nourishment,  we  avoid 
everything  that  transgresses  the  cardinal  rule  that  one  should  give  to 
scarlatinal  convalescents,  as  rapidly  as  possible,  a  substitute  for  what 
they  have  lost  during  the  disease.  For  this  purpose  a  milk  diet  is 
hardly  suited,  and  in  this  opinion  I  heartily  coincide  with  0.  Vierordt's 
recent  statements.* 

Heretofore  there  has  been  much  fear  of  giving  a  diet  rich  in  albu- 
min. This  is  without  ground.  The  functional  activity  of  the  dis- 
eased kidney  has  been  proved,  by  means  of  Prior's f  experiments, 
adequate  for  the  excretion  of  the  nitrogenous  bodies  manufactured 
from  the  albumin.  It  is  certain  that  the  normal  active  principles  of 
the  urine,  and  especially  urea  itself,  exert  a  stimulating  influence  upon 

*  hoc.  cit.,  p.  203.  t  See  page  557. 
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the  kidneys  only  so  long  as  they  augment  the  renal  activity  and  in- 
crease the  diuresis. 

If  we  reason  from  the  ever-probable  hypothesis  that  the  renal  in- 
flammation is  due  to  a  substance  originating  somewhere,  perhaps 
everywhere,  in  the  human  body,  which  by  its  passage  through  the 
organs  engaged  in  its  excretion — the  kidneys — is  able  to  exert  upon 
them  an  irritative  influence,  one  conclusion  becomes  evident,  viz., 
that  the  hypothetic  toxin  should  be  caused  to  pass  through  the 
kidneys  in  the  highest  possible  dilution.  For  this  purpose  urea, 
which  is  formed  in  large  quantities,  and  likewise  large  quantities  of 
drinking-water,  are  especially  well  adapted.  The  functional  irrita- 
tion or  stimulus  of  the  kidneys  must  be  sharply  differentiated  from 
that  which  is  inflammatory,  and  it  must  not  be  forgotten  that  in  the 
former  a  circulation  through  the  organs  of  large  quantities  of  healthy 
blood  must  have  a  beneficial  influence. 

Objections  to  this  form  of  reasoning  are  possible  if  the  ground  is 
taken  that  the  toxin  in  question  is  itself  certainly  destroyed,  provided 
it  remain  for  any  length  of  time.  In  such  an  event  it  were  unnecessary 
to  float  the  toxin  away ;  indeed,  it  would  do  harm.  But  to  my  mind 
there  are  no  facts  that  warrant  such  an  interpretation. 

Of  course,  such  forms  of  nourishment  must  be  avoided  as  tend  to 
cause  digestive  disturbances.  ' '  Bland  diet ' '  is  the  term  that  is  applied 
to  the  proper  form  of  food,  though  it  will  be  well  not  to  extend  the  mean- 
ing of  the  expression  into  too  great  a  resemblance  to  that  of  former 
times.  Our  present  understanding  of  physiology  reaches  further,  and 
permits  of  more  procedures  that  have  an  end  in  view,  and  that  are  suit- 
able to  the  individual  case.  Therefore  a  free  diet,  even  of  the  albu- 
minous foods,  and  not  too  small  a  quantity  of  liquid.  The  acids  are 
very  appropriate  in  this  condition,  and  alcohol  is  not  contraindicated, 
if  there  is  any  need  for  it,  though  it  is  well  not  to  use  it  in  the  form  of 
beer. 

Daily  baths  should  be  given  at  the  temperature  of  the  body,  and 
lasting  for  a  quarter  or  half  an  hour,  and  are,  with  good  reason,  quite 
generally  recommended.  They  have  a  beneficial  influence  upon  the 
reproduction  of  the  skin,  which  has  suffered  in  nutrition  owing  to  the 
scarlatina.  After  the  bath  the  patient  must  be  returned  into  the  bed, 
which,  when  necessary,  should  be  thoroughly  warmed.  His  skin 
must  first  be  well  dried  and  rubbed,  though  not  with  too  much  force. 
The  temperature  of  the  room  should  be  kept  at  about  20°  C.  (68.0°  F.), 
and  the  patient  not  too  lightly  covered. 

The  temperature  should  be  taken  at  least  twice  daily,  and  it  is 
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better  to  estimate  it  morning  and  evening,  and  in  the  middle  of  the 
day.  The  amount  of  urine  excreted  daily  is  to  be  carefully  observed, 
and  in  the  policlinic  we  lend  a  graduated  cylinder  to  the  family,  in 
which  the  urine  can  be  poured  after  evacuation.  The  people  can  be 
accustomed  to  such  great  accuracy  that  if  they  see  an3^thing  peculiar  in 
the  cjdinder  their  attention  is  attracted  to  it.  It  is  usually  taken  care 
of  and  seldom  broken.  It  is  also  recommended  that  a  tablet  be  kept 
with  it,  in  which  regular  notes  are  entered. 

When  possible,  an  examination  should  be  made  daily  for  albumin, 
and  this  can  be  done  perfectly  well  at  the  bedside.  Admixtures  of 
blood,  when  at  all  considerable,  seldom  escape  the  experienced  eye,  in 
case  the  urine  is  kept  in  a  glass  cylinder.  The  same  may  be  said  of  a 
marked  turbidity,  which  in  certain  cases,  necessitates  a  microscopic 
examination.  I  lay  great  stress  upon  this  form  of  \dgilance,  because 
it  enables  one  to  recognize  involvement  in  the  very  beginning.  It 
need  not  be  said  that  one  must  look  just  as  diligently  for  the  edema 
which  often  precedes  even  the  albuminuria,  or  the  hematuria,  in  point 
of  time ;  in  this  respect  special  attention  is  to  be  paid  to  the  eyelids. 

As  soon  as  there  is  a  suspicious  appearance,  I  employ  hot  baths, 
with  a  hot  pack  following.  One  should  begin  with  water  at  a  tempera- 
ture of  39°  C.  (102.2°  F.),  and  leave  the  patient  fifteen  minutes  in  the 
bath.  He  is  then  directly  wrapped  in  a  linen  sheet  soaked  in  hot 
water,  and  with  one  or  more  blankets,  laid  in  a  warm  bed,  and  well 
covered  up.  After  one  or  two  hours,  during  which  he  is  given  con- 
siderable quantities  of  hot  fluids,  the  patient  is  relieved  from  his  wet 
coverings  and  rubbed  well  with  warm,  dry  towels.  He  is  then  given 
fresh,  warm  clothing,  and  lies  as  usual  in  the  bed.  Care  must  be 
taken  that  the  latter  is  neither  moist  nor  cold.  The  patient  is  also  to 
be  warmly  covered  after  the  bath. 

Usually  there  is  an  immediate  and  free  perspiration,  which  lasts  by 
no  means  seldom  for  several  hours.  In  many  cases  there  occurs  simul- 
taneously, or  soon  thereafter,  an  abundant  excretion  of  urine.  In  the 
case  of  an  outspoken  nephritis  this  procedure  is  to  be  gone  through 
with  twice  daily.  The  temperature  of  the  bath  is  raised  to  40°  or 
41°  C.  (104.0°  or  105.8°  F.),  and  this  is  best  accomplished  by  begin- 
ning with  39°  C.  (102.2°  F.)  and  raising  the  temperature  by  the 
gradual  addition  of  hot  water.  The  duration  of  the  bath  may  be 
lengthened  to  an  hour,  but,  as  a  rule,  a  half-hour  is  sufficient.  A  wet, 
cold  cloth  on  the  head  should  be  frequently  changed  during  the  pack; 
this  hinders  as  far  as  possible  congestion  of  the  brain.  I  make  a  regu- 
lar practice  of  observing  this  precaution.     A  febrile  condition  does 
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not  contraindicate  diaphoresis  when  instituted  in  this  manner^  even 
when  the  temperature  is  very  high. 

I  have  gained  the  impression  moreover,  that  it  is  a  truly  advanta- 
geous measure.  Yet  I  laj'  no  great  weight  upon  the  fact  that  during 
a  long  space  of  time — more  than  thirty  years — whenever  I  could  use 
the  method  from  the  beginning  of  the  affection  I  have  only  in  rare 
cases  seen  death  follow.  This  may  be  accident,  and  we  certainly  have 
had  in  our  policlinic  no  scarlatina  epidemics  with  severe  nephritis. 
Moreover,  there  is  no  time  when  one  should  be  more  reserved  in  his 
estimation  of  therapeutic  results  than  in  scarlatina  and  its  sequels. 
For  this  reason  I  wish  to  present  my  experience  just  as  it  occurred. 

With  regard  to  the  use  of  hot-air  baths,  which  are  now  applicable 
by  means  of  a  ver}"  simple  procedure,  I  have  had  no  personal  experi- 
ence. Possibly  they  are  as  useful  or  are  to  be  preferred  to  the  warm 
water  baths. 

In  the  further  course  of  scarlatinal  nephritis  one  may  attempt  the 
■use  of  cUuretics.  I  have  not  had  much  benefit  from  the  potassium 
acetate,  but  in  the  use  of  diuretin  (theobromin-sodium-salicylate),  and 
from  the  double  salt  of  sulphiu-ic  acid  with  caffein  and  sodium,  I  have 
noted  an  increase  in  the  amount  of  urine  excreted,  though  by  no  means 
as  a  regular  occurrence.  These  preparations  can  hardly  work  any 
harm,  and  I  consider  them  worthy  of  a  more  extended  trial.  On  the 
contrar}^,  it  is  indeed  a  question  whether  calomel  is  harmless.  I  have 
never  tried  it  in  this  form  of  nephritis,  and  the  majorit}^  of  German 
phj^sicians  appear  to  have  used  it  just  as  httle.  Digitahs  comes  into 
play  as  a  cardiac  remed}'  in  nephritis,  as  in  everj^  case,  mth  its  pecu- 
liar power,  and  is  often  a  grateful  measure.  The  general  rules  for  the 
administration  of  the  drug  apply  in  the  cases  under  discussion. 

And  now  to  pass  on  to  the  treatment  of  uremia.  In  the  light  of  the 
many  meanings  involved  in  this  term,  or,  to  express  the  thought  more 
satisfactorily,  w4th  the  causes  of  uremia  as  various  as  its  phenomena, 
it  will  hardly  be  possible  to  find  a  method  of  treatment  that  wiU 
always  be  apphcable.  The  more  general  indications  will  therefore  be 
appropriate. 

There  is  no  question  that  uremic  symptoms  may  appear,  even 
when  there  is  a  copious  excretion  of  urine.  This,  however,  is  decid- 
edly the  exception  to  the  rule,  and  the  principle  may  in  most  instances 
be  counted  upon,  that  a  decided  diminution  of  the  functional  acti^dty 
ushers  in  the  uremia.  It  follows,  then,  that  uremia  hinders  the  pro- 
cesses that  diuresis  favors.  Moreover,  the  treatment  that  has  just 
been  discussed  as  proper  for  nephritis  is,  at  the  same  time,  one  calcu- 
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lated  to  prevent  uremia.     We  may  take  this  opportunity  to  emphasize 
more  clearly  two  other  distinct  forms. 

1.  With  the  perspiration  certain  soluble  constituents  of  the  blood 
can  be  extracted  and  cast  off.  Moreover,  it  cannot  be  denied  that 
there  may  be  among  the  latter  certain  substances  which,  by  develop- 
ing poisonous  influences,  become  the  direct  causes  of  the  uremic 
attack,  although  we  do  not  recognize  and  cannot  discover  them.  The 
attempt  to  produce  free  sweating  has  always  found  its  justification 
in  this  view. 

2.  The  fact  that  a  copious  circulation  of  healthy  blood  is  conclu- 
sive of  the  preservation  of  the  functional  activity  of  all  portions  of  the 
body  has  been  positively  determined.  If,  now,  uremic  phenomena 
depend  upon  the  influence  of  genuine  poisons,  and  if  they  may  be  pro- 
duced by  (inflammatory)  edemas  of  certain  portions  of  the  brain, 
either  for  this  or  some  other  reason  an  active  circulation  is  qualified  in 
the  highest  degree  to  combat  them.  We  must  therefore  increase  the 
work  of  the  heart  and  of  the  respiratory  muscles  in  order  to  influence 
the  circulation  most  actively. 

In  this  way  we  learn  to  understand  why  not  every  diaphoretic  may 
be  used  as  an  effective  means  of  cure.  Pilocarpin,  for  instance,  has 
such  a  limited  field  of  usefulness  that  some — and  I  am  one  of  the  num- 
ber— advise  against  its  use  in  any  event.  Its  depressing  effect  upon 
the  heart  raises  a  well-founded  objection  to  its  use. 

The  cathartic  class  of  medicines  produces  effects  that  are  by  no 
means  certain ;  these  drugs  are  not  dependable  assistants  in  the  time 
of  need.  Voluntary  evacuations  of  the  bowel  we  should  seek  to  check 
only  when  they  are  leading  to  a  great  loss  of  fluid  from  the  tissues. 
This  necessity  exists  only  in  the  rarest  and  most  exceptional  cases  on 
account  of  the  dropsical  effusions  that  nearly  always  are  present.  The 
evacuations  may  be  of  advantage  to  the  patient,  and  the  symptoms 
of  uremia  disappear ;  still  more  frequently  they  may  fail  to  appear  in 
spite  of  the  very  localized  disturbance  of  the  functional  activity  of  the 
kidneys,  although  a  large  quantity  of  fluid  had  been  evacuated  through 
the  bowel.  But  to  produce  this  effect  artificially  is  an  entirely  differ- 
ent matter,  and  by  no  means  a  safe  procedure ;  for  ulcers  may  form, 
owing  to  the  breaking-up  of  the  urea  that  has  been  brought  to  the 
mucous  membrane  into  ammonium  carbonate,  and  the  result  is,  to  say 
the  least,  an  unwelcome  addition  to  the  general  picture ;  still  more,  it 
is  an  actual  and  serious  danger.     I  do  not  recommend  the  procedure. 

The  typical  uremic  attack  is  in  no  way  dissimilar  to  eclampsia  in 
its  widest  meaning.     It  has,  in  common  with  the  latter,  the  serious 
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hindrance  to  respiration  and  to  the  circulation,  also  the  disarrange- 
ment of  the  supply  of  blood  and  air  to  the  tissues.  There  is  also  the 
paralysis  resulting  from  irritation  of  the  brain,  and  the  accumulation 
of  the  waste  products  of  exhaustion  in  the  muscles,  that  have  for  a  long 
time  been  actively  at  work.  The  necessity  of  restraining  the  con- 
vulsions needs  no  further  argument.  Perhaps  in  the  beginning  a 
warm  bath  (38°  C. — 100.4°  F.)  of  long  duration  will  be  of  advantage, 
and,  if  only  twitchings  are  evident,  one  should  always  make  the 
attempt.  If,  however,  active  convulsions  are  already  present,  there 
is  not  much  to  be  expected  from  the  procedure.  We  should  not  wait 
too  long  before  beginning  the  careful  use  of  inhalations  of  chloro- 
form, continuing  them  until  the  muscles  are  relaxed.  In  order  to 
render  this  influence  certain,  there  should  be  given  in  severe  cases, 
and  according  to  the  age  of  the  child,  0.1  to  0.5  gm.  (1.54  to  7.71  grs.) 
of  chloral  hydrate  in  50  to  100  gm.  (1.6  to  3.2  oz.)  of  decoction  of 
althea;  and  in  the  case  of  adults,  up  to  2  gm.  (30.86  grs.).  I  would 
strongly  advise  against  the  subcutaneous  injection  of  the  drug. 

The  cardiac  condition  may  call  for  stimulation,  and  in  such  cases 
ether  or  camphorated  oil  may  be  injected.  Musk  formerly  was  in  fre- 
quent use,  but  now  is  seldom  employed.  I  have  often  tried  it,  and 
have  not  been  sparing  in  its  use,  but  have  nothing  favorable  to  report 
of  the  attempt. 

Blood-letting  is  recommended  by  certain  individuals.  Fiirbringer  * 
says  in  regard  to  it :  "  Blood-letting  may  have  a  brilliant  result,  and  not 
so  very  seldom;  but  one  must  be  exceedingly  careful  both  in  case  of  a 
beginning  cardiac  weakness,  or  of  general  anemia,  and  especially,  in  small 
children  that  have  been  weakened  by  the  original  disease."  Also  Henoch, 
in  presenting  the  results  of  a  great  personal  experience,  limits  himself  to 
the  withdrawal  of  small  quantities  of  blood  from  healthy  children  only. 

I  do  not  wish  to  leave  this  subject  without  mentioning  the  fact  that 
very  tiny  quantities  of  tincture  of  iodin — one  drop  to  a  deciliter  of 
distilled  water,  in  teaspoonful  doses — often  do  good  service  in  con- 
trolling the  vomiting  that  so  frequently  forms  a  troublesome  symptom. 

Dropsy  affords  almost  no  opportunity  for  further  treatment  than 
by  the  warm  bath.  Effusions  into  the  cavities  of  the  body  must  in 
many  cases  be  left  to  themselves.  Occasionally  it  may  become  neces- 
sary to  take  active  measures  with  the  ascites,  or  to  puncture  in  case  of 
double-sided  pleurisy,  though  I  have  waited  even  in  cases  that  were 
marked  by  a  high  grade  of  dyspnea,  and  finally  succeeded  without 
active  treatment.     It  is  an  important  consideration  with  me  that  one 

*Eulenburg's  "  Real-Encyklopadie,"  p.  482. 
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only  obtains  from  the  puncture  a  temporary  result.  Moreover,  it  has 
recently  been  pointed  out  that  after  such  a  procedure  a  serous  exudate 
may  become  purulent.  Should  this  be  true,  it  would  practically  for- 
bid the  measure  altogether. 

Unilateral  pleural  exudates  of  inflammatory  nature  are  to  be 
treated  just  as  other  pleuritides.  If  they  persist  .or  a  long  time,  one 
must  then  proceed  to  an  exploratory  puncture,  and,  according  to  the 
outcome,  determine  his  course  of  procedure. 

It  must  be  mentioned  that  a  number  of  reports  have  recently  been 
made*  of  cases  in  which  the  simple  evacuation  of  an  empyema  has 
resulted  in  a  permanent  cm-e.  We  would,  on  principle,  choose  resec- 
tion, and  especially  in  children,  since  they  offer  such  favorable  pros- 
pects after  the  operation. 

Affections  of  the  heart  and  pericardium  occurring  in  the  course  of 
scarlatina  are  to  be  treated  in  the  usual  manner.  This  is  true,  also,  of 
the  joint  affections.  Salicylic  acid  has  failed  me  in  such  cases,  as  it 
has  in  many  others. 

I  cannot  second  the  warning  of  0.  ^^ierordt  in  regard  to  the  use  of 
cold  baths  in  a  complicating  croupous  pneumonia,  if  nephritis  is 
already  present.  The  cases  that  I  have  treated  throughout  according 
to  my  own  method  have  run  just  as  favorable  a  course  as  all  pneu- 
monias in  childhood;  although  they  were  not  hght  cases.  They  were 
not  in  the  slightest  degree  unfavorably  influenced  by  the  reduction  of 
temperature.!  Pneumonias  with  sepsis,  or  bronchopneumonias,  act 
very  differently,  and  must  be  treated  accordingly. 

I  have  already  spoken  of  the  advantage  in  the  use  of  warm  baths 
for  a  long  time  during  the  convalescence.  Nothing  further  need  be 
said  in  general  of  the  disease,  as  every  case  must  be  measured  accord- 
ing to  its  own  rule. 

*  O.  Vierordt,  loc.  cit.,  p.  201. 

t  See  the  communication  on  "Some  Accurate  Observations,"  by  Dr.  Alexan- 
der Kees,  in  "  Croupose  Pneumonie,"  Tubingen,  1883,  Laiipp,  S.  187. 
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IDEAS   CONCERNING  THE   DISEASE. 

Acute  exanthematoiis  diseases  which  are  neither  measles  nor 
scarlet  fever  are  described  as  German  measles.  T\'Tiile  this  is  certain, 
it  is  not  less  certain  that  we  have  to  deal  with  things  which  are  essen- 
tially different  from  each  other.  Single  groups  are  sharply  enough 
chstinguished  from  others,  may  be  clearly  differentiated,  and  hence  are 
easily  classified,  and  this  is  the  justification  for  the  disease  which  is  now 
called  rubeola  by  leading  phj^sicians.  But  vnih.  equal  right  it  may  be 
said  that  this  throws  brighter  light  on  only  a  part  of  the  question, 
while  much  remains  as  before  in  darkness. 

["  Fourth  Disease "  and  Scarlatina. — In  an  editorial  in  the 
''Arcliives  of  Pediatrics,"  Sept.,  1901.  this  alleged  new  malady  is 
summed  up  as  f oUows :  That  form  of  ' '  German  measles ' '  which  simu- 
lates mild  scarlatina  is  believed  by  Dukes  and  others  to  be  an  inde- 
pendent disease  of  a  benign  type,  which  derives  great  interest  from 
the  possibility  of  its  confusion,  under  various  circumstances,  T^dth 
scarlet  fever.  According  to  Dukes,  the  ''fourth  disease"  differs  from 
the  latter  affection  in  having  a  much  longer  incubation  period,  and 
in  the  absence  of  prodromes — vomiting,  high  pulse,  and  severe  an- 
gina. In  the  "fourth  cUsease"  the  eruption  begins  usually  upon  the 
face;  otherftdse  it  appears  to  differ  in  nowise  from  the  scarlatinal 
exanthem.  Desquamation  may  be  profuse  after  '''fourth  cUsease," 
and  out  of  all  proportion  to  the  severity  of  the  rash.  Generally 
speaking,  the  new  malady  is  quite  destitute  of  any  toxic  reaction. 

Rothehi  is  considered  at  this  date  a  separate  cUsease  in  America. 
The  following  cUscussion  is  interesting  historically.] 

Henoch*  makes  the  foUo^dng  statement:  "My  own  experience 
does  not  justify  me  in  giving  a  positive  opinion  upon  this  question; 

*  "  Vorlesungen  iiber  Kinderkrankheiten,"  p.  685  of  the  third  edition. 
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even  if  I  have  seen  here  and  there  in  a  family  a  few  children  sick  of  a 
disease  corresponding  to  the  'rotheln'  of  authors,  and  have  not  infre- 
quently observed  cases  which  made  me  doubtful  of  the  diagnosis,  yet 
I  have  not  had  the  opportunit}^  of  obser\dng  great  epidemics  or  endem- 
ics of  this  kind.  So  long  as  this  is  the  case,  I  am  not  in  a  position  to 
declare  myself  in  favor  of  the  independence  of  rotheln." 

In  fact,  it  has  happened  to  me  in  exactly  the  same  way.  If  I  had 
to  decide  according  to  my  own  observations,  I  would  have  to  say  un- 
conditionally :  "  I  do  not  know. " 

Leichtenstern*  gives  a  picture  from  the  practical  Hfe  of  the  physi- 
cian, mthout  contending  about  the  question  of  rotheln:  "The  be- 
ginning of  the  scarlet  fever  epidemic  came  at  a  time  when  measles 
was  also  very  wide-spread.  At  this  time  there  also  appeared  exan- 
thems  of  such  capricious  behaAdor  that  it  was  difficult  for  the  most 
skilful  to  decide  whether  he  had  to  do  with  a  case  of  scarlet  fever  or  of 
measles. "  Leichtenstern  tells  of  cases  in  which  an  exanthem,  which, 
judged  by  its  character  and  localization,  was  undoubtedly  measles, 
with  coryza,  conjuncti^dtis,  and  tracheobronchitis,  occmTed  simul- 
taneously with  severe  diphtheritic  sore  throat,  which  was  later  fol- 
lowed by  an  acute  hemorrhagic  nephritis.  There  occurred  cases  in 
which  an  insignificant  angina  was  accompanied  b}^  severe  conjuncti- 
vitis and  tracheobronchitis,  together  -with  a  scarlet  exanthem  which 
was  uniformh'  distributed  over  the  whole  body.  There  was  repeat- 
edly, at  this  time,  heated  controversy  concerning  whether  these  were 
cases  of  measles  or  of  scarlet  fever  or  of  both  together.  There  were 
physicians  in  Cologne  who  had  only  scarlet  fever  to  treat;  others, 
who  reported  only  measles. 

[Rubella,  Scarlatina,  and  the  "Fourth  Disease." — ^Watson Wilfiamsf 
speaks  of  the  apparent  indorsement  of  Duke's  new  disease  by  the 
profession  at  large,  as  shown  by  the  constant  increase  in  the  number 
of  reported  cases.  But  the  question  is  far  from  being  settled,  and 
before  we  can  admit  the  existence  of  "fourth  disease"  as  a  separate 
entity,  a  more  careful  study  of  rubella  must  be  made.  Is  there  such 
an  entity  as  rubella  scarlatinosa?  and  does  it  confer  immunity  against 
the  morbiUous  type  of  rubella? 

WiUiams  has  recently  witnessed  a  school  epidemic  of  what  was 
unquestionably  German  measles,  in  which  the  morbillous  and  scarla- 

*  "  Ueber  die  1880  und  1881  in  Koln  herschende  Scharlachepidemie."  Reported 
by  the  author  to  the  General  Medical  Association  of  Cologne,  Deutsche  vied.  Wochen- 
schrift,  1882,  S.  174. 

^Brit.  Med.  Jour.,  Dec.  21,  1901. 
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tinous  types  existed  side  by  side.  Several  cases  bore  a  striking 
similarity  to  scarlatina,  and  therefore  incidentally  to  "fourth  disease." 
One  boy  thus  affected  mingled  with  healthy  scholars,  but  no  further 
cases  of  this  tj^pe  developed.  Owing  to  the  fact  that  rubella  breeds 
true,  we  seldom  see  the  two  types  associated  in  a  single  epidemic, 
yet  exceptions  to  this  rule  have  occurred,  not  only  in  the  case  just 
related,  but  elsewhere,  as  in  an  epidemic  seen  by  Dr.  Fyffe  in  1891. 

Another  phase  of  this  question  is  the  simulation  Cf  rubella  by 
scarlatina,  as  seen  in  a  recent  milk-borne  epidemic  of  the  latter  affec- 
tion at  Chfton,  England.  Cases  which  were  diagnosticated  as  German 
measles  were  followed  by  others  of  what  appeared  to  be  tj^pical 
scarlatina.  Physicians  regarded  the  epidemic  as  one  of  ' '  fourth  dis- 
ease." Yet  the  ^dctims  had  been  drinking  milk  which  was  clearly 
infected  with  the  \drus  of  scarlatina.  Other  patients  along  the  milk- 
route  were  sent  to  isolation  hospitals,  where  they  mingled  with  cases 
of  known  scarlatina  without  contracting  the  latter,  nor  did  they 
propagate  "fourth  disease"  to  the  scarlet  fever  patients. 

WilUams  next  discusses  Duke's  crucial  feature,  the  incubation 
period,  which  is  given  as  from  nine  to  twenty-one  days  for  "fourth 
disease,"  as  well  as  other  alleged  differential  points  (absence  of 
voiniting,  low  pulse  and  temperature,  absence  of  renal  complications, 
etc.).  He  shows  that  in  the  epidemic  of  scarlatina  just  narrated  all 
these  alleged  characteristics  of  "fourth  cUsease"  were  present. 

It  has  not  yet  been  shown  that  "fourth  disease"  protects  from 
rubella,  nor  that  it  occurs  in  those  who  have  had  scarlatina.] 

"As  soon  as  the  epidemic  of  measles  ceased,  the  subsequent  cases 
of  scarlet  fever  regained  their  normal  character,  and  during  the  3^ear 
and  a  half  in  which  the  scarlet  fever  still  raged,  not  the  slightest  ques- 
tion was  raised  as  to  the  character  of  the  disease. " 

Every  experienced  physician  has  seen  similar  things.  This  sug- 
gests the  often-expressed  thought  that  there  is  a  mixed  form,  a  double 
infection  perhaps,  in  "^vhich  the  poison  of  one  disease  affects  the  nature 
of  the  other  in  a  peculiar  way.  This  would  be  a  simple  and  perhaps 
also  an  acceptable  explanation.  As  we  know  that  measles  and  scarlet 
fever  may  occur  simultaneoush'  in  the  same  individual,  no  one  can 
deny  the  premises.     But  much  remains  to  be  explained. 

1.  The  cases  of  known  double  infection  are  rare;  these  mixed 
forms  occur  with  great  frequency.  But,  we  may  say,  this  is  a  ques- 
tion of  epidemics,  in  which  the  conditions  are  different  and  the  danger 
of  infection  is  greater.  This  is  hard  to  contradict;  but  how  satisfac- 
tory is  the  explanation,  is  another  matter. 
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2.  It  would  be  of  much  greater  importance  to  determine  whether 
a  person  who  had  recovered  from  this  mixed  form  had  become  im- 
mime  to  scarlet  fever  and  measles.  More  significant  would  be  the  proof 
of  the  immunity  to  measles,  because  the  susceptibihty  to  this  disease 
is  nearly  unlimited.  If  one  could  prove  this  assertion,  then  would  the 
idea  of  double  infection  be  much  better  supported.  On  the  other 
hand,  the  objection  might  be  raised  that  the  coexistence  of  the  two 
contagions  would  perhaps  render  the  acquirement  of  protection  futile. 

It  is  asserted  by  many  good  observers  that  the  disease  which  is 
called  "rotheln"  offers  no  protection  from  either  measles  or  scarlet 
fever.*  But  whether  among  these  rotheln  cases  are  foimd  also  some 
which  might  be  considered  as  mixed  forms,  occurring  during  a  double 
epidemic,  is  another  question.  In  order  to  reach  a  conclusion,  one 
would  need  to  pay  careful  heed  to  these  relations. 

3.  Ivnowledge  of  the  pathogenic  causes  which  produce  the  acute 
exanthems  will  decide  the  question  with  certainty. 

As  the  meaning  of  facts  ma}^  change,  it  seems  premature  theorizing 
to  depend  on  them,  and  say :  If  measles  and  scarlet  fever  are  epidemic 
at  the  same  time,  then  a  disease  may  develop  which  imites  in  itself 
certain  features  of  both  acute  exanthems.  Whether  it  is  reasonable 
to  speak  in  these  cases  of  "rubeola,"  I  \a\\  leave  imdecided,  but  I 
would  consider  it  not  wise,  since  the  name  might  lead  to  confusion. 

Older  physicians  have  gone  further.  Building  on  this  foundation,, 
they  have  advanced  the  view  that  the  mixed  forms, — the  expression 
"the  hybrid  forms"  was  a  favorite  one  with  them, — separating  them- 
selves from  their  original  progenitors,  may  win  independence. 

Thus  the  younger  Hildenbrandf  says :  "  Rotheln  is  explained  as  the 
joint  production  of  scarlet  fever  and  measles,  so  that  now  the  one  and 
now  the  other  element  prevails.  The  cause  of  this  union,  which  takes 
place  sometimes  before  and  sometimes  after  the  completed  formation 
of  the  contagium,  is  most  probably  atmospheric  influence.  The  hybrid 
form  may,  however,  under  favorable  circumstances,  acquire  such  ma- 
turity that  it  becomes  independent  and  assumes  an  epidemic  character." 

How  much  truth  there  is  in  this  cannot  now  be  said.  Strong  ad- 
herents of  Dar\\dn  would  perhaps  be  inclined  to  favor  it.  But  proof 
is  entirely  lacking.  The  urgent  question:  "Do  recurrences  occur?" 
is  then  justifiable.     At  the  cost  of  some  knowledge  of  dialectics  and 

*  See  page  645. 

1 1  have  not  used  the  original  articles,  and  cite  according  to  the  abstracts  of 
later  writers.  This  quotation  is  from  Naumann,  "  Handbuch  der  medicinischen 
Klinik,"  Bd.  iii,  first  edition,  Reutlingen,  Ensslin,  1832,  S.  825,  826.  The  older- 
literature  is  here  exactly  reported,  so  far  as  it  is  important. 
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with  a  passion  for  argument,  it  would  be  safe  to  affirm  it.  Tlie  unpreju- 
diced, however,  will  not  accept  it,  because  the  facts  in  question 
admit  of  this  simple  explanation :  Under  the  name  rubeola  are  grouped 
certain  simple  cases  of  scarlet  fever  and  of  measles  which  become 
epidemic.     This  applies  to  scarlet  fever  more  than  to  measles. 

Conclusive  is  this  representation  of  Heim,'^  who  stood  at  the  height 
of  his  influence  at  the  time  when  an  independent  position  was  said  to 
be  given  to  rotheln  right  from  Berhnf ;  Selle,  professor  in  the  Charite, 
is  named  as  first  combatant. 

Heim  says  as  follows:  "Rotheln  is,  hke  measles,  purpura,  etc.,  a 
disease  attended  by  a  macular  eruption,  but  essentially  nothing  but  a 
variety  of  scarlet  fever.  A  sufficient  reason  for  this  assertion  is,  I  firmly 
beheve,  the  similarity  of  the  symptoms  which  are  noticed  both  before 
the  eruption  appears  and  during  its  continuance. 

"The  characteristics  of  this  disease  which  make  it  a  peculiar  kind 
of  scarlet  fever  are  the  following : 

"1.  The  sore  throat  is  more  rarely  lacking,  more  painful  and  severe 
than  in  scarlet  fever. 

"  2.  The  eruption  is  constant,  which  is  not  true  in  scarlet  fcA'er.  AATien 
it  has  appeared,  it  rarely  disappears  during  the  continuance  of  the  disease. 

"  3.  The  eruption  is  generally  darker  in  color  than  in  scarlet  fever. 

"4.  The  eruption  appears  on  the  whole  siuiace  of  the  body  one  day 
after  the  fever  and  sore  throat,  but  there  are  fewer  spots  on  the  face  and 
sometimes  none  at  all. 

"5.  The  macule  in  rotheln  is  of  two  varieties.  One  kind  is  perfectly 
formed  at  the  time  of  its  appearance,  has  a  sharply  limited  but  irregular 
border,  with  generally  obtuse,  but  occasionaUy  acute  or  right  angles. 
One  macule  does  not  touch  another  during  the  whole  course  of  the  dis- 
ease, however  severe  it  may  be.  Their  greatest  diameter  is  from  one 
to  one  and  a  half  hnes. 

"The  other  kind  appears  as  red  points  of  the  size  of  a  millet-seed 
T\-ith  indistinct,  not  sharply  hmited  outhnes.  These  either  remain  dis- 
crete and  of  the  same  size,  or  they  spread  at  the  periphery',  reaching  a 
diameter  of  one  to  one  and  a  half  or  two  hnes.  The  former  happens  in 
mild  cases  and  when  the  number  of  the  spots  is  not  large.  But  if  the 
disease  is  severe  and  the  eruption  extensiA'e,  the  macules  do  not  so  much 
run  together  as  that  the  skin  between  them  becomes  quite  red,  so  that 
on  the  second  and  some  follo'o'ing  days  such  an  eruption  resembles  that 
of  genuine  scarlatina. 

"'But  however  red  the  skin  may  appear,  if  we  observe  carefully,  we 

* "  Bemerkungen  iiber  die  Verschiedentieit  des  Scharlachs,  der  Rotheln  und 
der  Masem,  vorziiglich  in  diagnostischer  Hinsicht,"  Hufeland-Himly,  Journal  der 
praktischen  Heilkunde,  1812,  Part  IV,  S.  76. 

t  "Klaatsch,  "Ueber  Rotheln/'  Zeitschrift  fiir  klinische  Medicin,  Bd.  x,  S.  1. 
The  author  cites  as  proof  the  '•  Rudimenta  p}Tetologise  Methodic£e,"  published 
bv  Selle,  and  the  beginning  of  the  eightieth  year  of  the  preceding  centui^'  as  time. 
The  ciuotation  is  not  here  quite  exact ;  according  to  Engelniann's  ''  Bibliotheca 
medico-chirurgica,"  Selle's  work  has  appeared  in  four  editions  (1770,  1773,  1786, 
and  1789),  the  first  vrith  the  title  slightly  diiierent. 
41 
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can  always  make  out  the  single  red  points.  If  one  is  in  doubt  in  such 
cases  whether  the  eruption  is  that  of  a  true  scarlatina  or  of  rotheln,  he 
may  use  the  test  of  pressure  with  the  finger.*  The  spot  pressed  in  both 
cases  appears  for  a  moment  quite  pale.  In  rotheln,  however,  the  orig- 
inal red  point  quickly  reappears,  the  flush  spreading  at  the  periphery 
until  the  pale  color  has  entirely  disappeared.  In  true  scarlatina,  on  the 
other  hand,  one  never  sees  the  same  red  point,  but  the  redness  returns 
partly  from  the  periphery  or  quite  irregularly,  beginning  at  the  center 
of  the  spot  pressed  upon. 

"At  times,  at  the  appearance  of  the  rash  of  rotheln,  the  whole  skin, 
even  that  of  the  face,  appears  as  red  as  in  scarlet  fever.  Usually,  how- 
ever, the  general  redness  disappears  on  the  second  day  and  the  remaining 
macules  present  their  usual  appearance.  I  never  saw  both  kinds  of 
macules  in  the  same  individual.  The  epidemics  in  which  the  former 
kind  is  found  are  rare;  the  latter  is  the  usual  Idnd. 

"6.  Every  macule  of  rotheln,  with  sharply  or  indistinctly  limited 
borders,  is,  in  its  normal  condition,  quite  smooth  to  the  feeling  and  has 
not  the  slightest  elevation,  either  in  the  middle,  as  in  measles,  or  at  the 
periphery,  as  have  some  spots  in  urticaria.  If  such  a  patient  is  kept 
warm  in  bed  and  treated  with  hot  drugs,  or  if  the  heat  of  the  summer  is 
great,  or  if  the  patient  is  cachectic  and  inclined  to  rashes,  or  if  gastric 
fever  is  connected  with  it,  then  a  miliary  eruption  may  be  united  with 
it.  Such  a  miliar}^  eruption  in  children  as  well  as  in  adults  when  heated, 
with  or  without  the  fever  of  rotheln,  is  very  different  from  the  miliary 
eruption  peculiar  to  scarlet  fever  and  measles;  for  the  former  contain 
no  visible  fluid,  are  far  smaller,  and  present  in  greater  number  than  the 
latter,  which  contain  a  milk-white  fluid,  are  much  larger,  and  only  rarely 
appear  over  the  whole  body,  but  usually  only  in  single  parts. 

"Many  physicians  believe  that  these  miliaria  correspond  to  the  true 
rotheln  eruption,  but  this  is  not  true.  It  is  true  that,  if  not  two-thirds,  at 
least  half,  of  the  rotheln  patients,  especially  of  those  in  whom  the  macules 
are  not  sharply  defined,  have  these  miliary  spots,  and  there  are  epidemics 
in  which  the  miliary  eruption  is  rarely  lacking.  But  only  too  often  I 
have  found  the  rotheln  rash,  especially  that  with  well-defined  borders, 
without  miliaria,  and  there  are  other  times  when  this  disease  shows  no 
miliaria. 

"7.  This  last-mentioned  miliary  eruption,  which  has  a  milk-white 
color  and  at  least  the  size  of  hempseed,  occurs  more  frequently  in  rotheln 
than  in  scarlatina. 

"8.  The  rotheln  eruption  is  usually  visible  for  six  to  eight  or  even 
ten  days,  and  when  it  disappears  leaves  no  redness  behind. 

"9.  When  the  two  diseases,  rotheln  and  scarlatina,  appear  to  be  of 
equal  severity,  I  believe,  in  spite  of  the  contrary  opinion  of  most  esti- 
mable physicians,  that  the  former  is  the  more  dangerous. 

"  10.  One  may  have  the  eruption  of  rotheln,  as  well  as  that  of  scarlet 
fever,  on  only  a  few  places  on  the  body  or  even  not  at  all.  But  these 
cases  are,  according  to  my  experience,  far  rarer  than  in  scarlet  fever. 
Thus,  I  saw  in  the  space  of  fourteen  days  in  one  family  six  rotheln  pa- 
tients, all  of  whom  had  very  sore  throats  and  high  fever;  four  children 
had  the  eruption  over  the  whole  body ;  the  mother  had  the  eruption  only 
on  her  hands,  and  the  father  no  trace  of  it  on  any  part  of  his  body. 

*  "  The  eruption  is  pressed  quite  forcibly  with  a  finger,  which  is  then  quickly- 
lifted." 
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"11.  In  some  few  cases  I  have  seen  rotheln  combined  with  scarlet 
fever,  but  never  mth  measles. 

"  12.  After  the  disease  is  over,  the  skin  desquamates  in  pieces,  which 
are  not  so  large  as  those  in  scarlet  fever,  but  not  so  small  as  in  measles. 

"  13.  Dropsical  sequels  may  follow,  but  this  does  not  happen  so  often 
as  after  scarlet  fever." 

Examination  of  these  statements  shows  conclusively,  it  seems  to 
me,  that  Heim  has  here  described  nothing  else  than  scarlet  fever  in 
wliich  the  form  of  the  exanthem  has  been  different  from  the  usual  one. 
This  is  shown  even  more  conclusively  if  we  examine  his  "  tabular  sum- 
mary of  the  points  of  differential  diagnosis  of  scarlet  fever,  rotheln,  and 
measles."*  In  respect  to  the  eruption,  the  differential  points  are 
abundant ;  in  all  other  respects,  only  quantitative  differences  are  here 
and  there  mentioned;  in  the  first  column,  "scarlet  fever,"  the  symp- 
toms of  scarlet  fever  are  given;  in  the  second,  devoted  to  German 
measles,  we  find  quite  regularly  "  the  same  here."  In  spite  of  the  fact 
that  Heim,  whose  descrijDtions  indicate  careful  observation,  ascribes 
to  his  cases  of  rotheln  even  his  favorite  phenomenon,  the  sign 
quite  peculiar  to  scarlet  fever,  yet  he  considers  the  separation  of  the 
two  diseases  justifiable  on  account  of  the  difference  in  the  exanthem. 
It  seems,  then,  to  have  been  a  form  of  the  same  disease,  differing  from 
the  usual  form.  Physicians  have  probably  diagnosed  all  their  cases 
more  or  less  b}^  this.  Besides  this  variety,  the  ordinary  scarlet  fever 
also  occurred,  but  was  rarely  recognized. 

This  explains  how  the  BerHn  physician  Formey  f  for  the  years  1784 
to  1796  reported  1180  deaths  in  Berhn  from  rotheln,  while  only  205 
were  ascribed  to  scarlet  fever  and  103  to  measles.  Heim  J  remarks  on 
this  point  that  Formey  beUeved  that  there  were  many  cases  of  scarlet 
fever  among  the  deaths  reported  as  from  rotheln.  Heim  thinks  that, 
as  the  "ordinary  man"  often  confuses  German  measles  with  measles, 
many  of  these  cases  may  also  have  been  from  measles. 

Klaatsch  thus  briefly  summarizes  the  descriptions  of  the  medical 
writers  of.  that  time :  ' '  The  disease  begins  mth  severe  nervous  symp- 
toms, delirium,  and  vomiting,  accompanied  b}'^  inflammation  of  the 
throat,  often  mth  white  patches.  With  this  a  uniform  or  irregular 
bright  red  eruption  is  present.  It  is  followed  by  edema  and  desqua- 
mation in  large  pieces." 

This  is  significant.  I  believe  we  are  fully  justified  in  considering  as 
true  scarlet  fever  the  disease  which  at  his  time  received  the  name  "  ru- 

*The  same  reference,  pp.  97-107.  t  According  to  Klaatsch,  loc.  cit.,  p.  2. 

J  In  his  review  of  Henke's  "  Handbuch  der  Kinderkrankheiten,"  Horn's  Archiv, 
1809,  Bd.  VIII,  S.  162. 
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beola"  or  "rubeola  scarlatinosa."  Hebra  and"  Mayr  use  this  latter 
term  for  scarlatina  variegata,  but  it  cannot  be  said  that  this  was  the 
form  which  was  always  seen  and  gave  occasion  for  the  separation  of  the 
diseases.  Rather,  the  story  teaches  us  that  many  peculiar  things  may 
be  seen ;  as,  for  instance,  scarlatina  papulosa,  a  rather  rare  form,  and 
formation  of  miliaria  on  the  skin  of  scarlet  fever  patients,  a  phenome- 
non oftener  observed  in  the  past  than  at  present.  The  warning  that 
one  should  not  lay  too  much  stress  on  the  appearance  of  the  eruption 
is  here  again  certainly  suggested. 

It  is  very  probable  that  in  early  times,  as  at  present,  cases  of 
measles  were  regarded  as  German  measles.  Brief  remarks  from  the 
early  times  in  regard  to  this  are  found  in  Naumann.  But  this  has  not 
been  of  great  influence  in  the  development  of  the  whole  study.  We 
must  now  discuss  the  question  of  the  justification  for  the  separation  of 
rotheln,  as  we  to-day  understand  the  term,  from  measles. 


GERMAN  MEASLES  (ROTHELN). 

ETIOLOGY. 

In  order  to  be  able  to  consider  an  acute  exanthem  as  an  indepen- 
dent disease,  as  a  pathologic  entit}^,  it  is  necessary  to  show  that  its 
occurrence  lends  no  protection  against  any  other  acute  exanthem  and 
that  no  other  acute  exanthem  protects  from  it.* 

How  is  it  with  rotheln?  I  beheve  the  proof  is  at  hand  that  neither 
scarlet  fever  nor  measles  grants  immunity  against  rotheln.  I  select 
the  following  from  many  important  observations :  Thomas  t  asserts 
that  in  the  year  1872  the  following  diseases  occurred  among  the  chil- 
dren of  the  Nitsche  family : 

EQtheln.  Scaelet  Fever.               Measles. 

Max February    10.  ....           ^ 

George    February   27.  March  23.       [  All  tliree  in  July. 

Melitta  March  3.  March  26.      J 

One  of  the  children,  who  was  sick  at  the  same  time  as  the  two 
others,  died  of  scarlet  fever.  This  shows  a  case  in  which  the  three 
acute  exanthematous  diseases  occurred  in  quick  succession  in  two 
children. 

Dr.  V.  Geuser,  Vieima,  tells  of  the  occurrence  of  measles  soon  after 
German  measles,  followed  later  in  two  of  the  children  by  scarlet  fever. 
The  day  of  eruption  is  given  in  the  following  table  % : 

Rotheln.  Measles. 

Elsa Apra  29.  May    9.  ^ 

Fritz ^ May  18.  May  21.  V  1887. 

Greta ' May  17.  May  21.  J 

Elsa  and  Fritz  were  attacked  with  scarlet  fever  simultaneously 
toward  the  end  of  February. 

In  the  discussion  of  epidemics  of  rotheln,  it  has  been  repeatedly 
mentioned  that  those  attacked  T\dth  this  cUsease  had,  in  many  cases, 

*  See  Introduction,  p.  203. 

t  "Neue  Erfahrungen  iiber  Rotheln,"  "  Jahrbuch  fiir  Kinderheilkunde,"  N.  F., 
Bd.  V,  S.  346. 

t  "Rotheln  und  Masern  in  unmittelbarer  Aufeinanderfolge,"  "Jahrbuch  fiir 
Kinderheilkunde,"  N.  F.,  Bd.  xxviii,  S.  420. 
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already  had  other  acute  exanthematous  diseases,  especially  measles.* 
The  objection  has  been  raised  that  the  validity  of  the  conclusions 
drawn  from  such  facts  must  be  questioned  because  it  is  well  known 
that  the  same  individual  may  have  measles  a  second  time.  The 
rarity  f  of  this  occurrence,  however,  is  a  sufficient  answer  to  this  objec- 
tion and  destroys  its  validity. 

Examples  are  not  at  hand  that  any  one  who  had  had  rotheln  was 
again  attacked  with  it.  If  this  is  so,  then  the  common  sentence, ''  hke 
protects  against  its  like,"  would  be  applicable  to  it,  and  another  proof 
of  its  independence  would  be  presented. 

The  repeated  occurrence  of  rotheln  (one  must  admit  that  it  may  act 
as  an  epidemic)  would  lead  to  the  conclusion  that  it  is  an  infectious 
disease.  But  that  is  not  saying  that  it  may  be  carried  from  one  per- 
son to  another.  Many  earlier  observers  deny  this  or  reserve  their 
decision.  J.  Steiner,J  in  1869,  says:  ''That  rotheln  develops  a  con- 
tagium  and  is  carried  from  one  child  to  another  is  questioned  by  most 
observers,  and,  according  to  my  experience,  I  must  say  that  the  dis- 
ease is  not  contagious." 

Later  observers,  however,  assert  very  positively  at  least  the  possi- 
bility of  its  being  contagious.  I  consider  this  proved,  so  far  as  clinical 
demonstrations  go. 

Whether  the  contagion  is  carried  more  or  less  easily,  must  be  de- 
cided as  in  the  other  acute  exanthems.  Klaatsch  §  asserts  that,  like 
Mettenheimer  and  Thierfelder,  he  has  repeatedly  seen  one  child  of  a 
family  sicken  of  rotheln,  while  the  others  were  not  affected.  But  he 
has  also  known  of  cases  where  the  opposite  was  true. 

The  spreading  of  rotheln  in  institutions  is  of  great  importance  in 
deciding  this  question.  Thus  Emminghaus  ||  gives  a  report  of  his  ex- 
periences in  the  children's  hospital  at  Jena;  Klaatsch,  of  his  observa- 
tions in  a  pensionate  for  young  women.  The  experiences  of  Ameri- 
can physicians  bring  to  our  knowledge  still  more  extensive  reports 
from  orphan  asylums,  deaf  and  dumb  institutions,  etc.** 

The  period  of  incubation  is  considered  as  rather  long.  The  diffi- 
culty of  securing  quite  definite  statements  of  facts  is  here  so  great  that 

*  See  later  views  from  foreign  literature  by  v.  Geuser,  S.  429.  The  rotheln 
question  was  discussed  in  the  Seventh  Internat.  Congress,  London,  1881,  and  the 
reports  of  the  same  contain  much  that  is  of  interest. 

t  See  "  Measles,"  p.  233. 

t  "Ueber  Rotheln,"  Archiv  fiir  Dermatologie  und  Syphilis,  Bd.  i,  S.  244,  245. 

§  Loc.  cit.,  p.  11. 

II  "Ueber  Rubeolen,"  "Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  iv,  S.  47. 

**  See  V.  Geuser,  loc.  cit. 
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it  is  necessary  to  rely  on  general  statements.  These  show  that,  as  a 
minimum,  the  period  of  incubation  is  one  day  (the  American  phj'si- 
cians,  Atkinson  and  Griffith) ;  as  a  maximum^  however,  it  is  more  than 
four  weeks  (Klaatsch) .  On  the  average,  the  duration  is  considered  as 
more  than  fourteen  and  less  than  twentj-one  clays. 

Children  are  more  frequently  attacked  than  adults.  Infants  show 
shght  susceptibihty.  The  greatest  susceptibihty  is  from  the  time  of 
the  second  dentition  to  puberty. 

It  is  assumed  that  the  children  of  the  poor  are  more  frequently 
attacked  than  those  of  the  well-to-do.  This  is  because  the  opportuni- 
ties for  infection  are  so  much  greater.* 

In  addition  to  the  different  parts  of  Europe,  rotheln  is  observed 
quite  frequently  in  the  United  States  of  America.  This  is  not  saying 
that  it  does  not  occur  in  other  places,  but  where  the  sanitary  condi- 
tions are  less  carefully  guarded,  the  disease  is  only  too  easily  over- 
looked. Yet  Thomas,  t  who  had  the  pubhc  in  his  power  in  his  Leipzig 
polichnic,  complained  much  of  the  indifference  of  the  relatives,  which 
rendered  observation  difficult  for  him. 

Epidemics  are  said  to  occur  oftener  in  the  first  half  of  the  year. 
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General  Picture  of  the  Disease. — ^Thomas  J  gives  the  following 
description  of  the  course  of  the  disease:  ''After  the  patient  has  for 
a  few  hours  to  a  da}'  coughed  and  sneezed  and  shown  some  dishke  to 
the  Ught,  the  beginning  of  the  eruption  is  observed  in  the  face,  either 
without  any  further  symptoms  or  mth  a  rise  of  temperature.  "UTiile 
the  eruption  spreads  gradually  over  the  whole  body,  the  temperature, 
after  reaching  its  height,  returns  quickl}"  or  slowly  to  normal.  The 
general  condition  is  not  disturbed  in  these  mild  febrile  cases,  while  in 
cases  of  higher  and  more  lasting  fever  there  is  a  slight  incUsposition. 
Most  children  will  not  remain  in  bed,  but  are  found  out  of  bed  or  even 
in  the  open  air. 

"Local  symptoms  of  the  disease  other  than  those  of  a  slight 
catarrh,  and  mth  it  some  difficulty  in  swallowing  in  cases  of  severe 

*  Compare  with  Emminghaus :  "Eotheln,"  in  Gerhardt's  "Handbuch  der 
Kinderkrankheiten,"  Bd.  ii,  S.   344. 

fJalirbuch  fiir  Kinderheilkunde,"  Bd.  v,  S.  345. 

X  In  V.  Ziemssen's  "Handbuch,"  Bd.  ii,  2d  edition,  S.  155. 
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angina,  as  well  as  temporary  and  slight  disturbance  of  appetite,  do  not 
occur  in  normal  cases  of  rotheln.  Some  nervous  symptoms,  chilli- 
ness, heat,  thirst,  etc.,  are  present  only  during  the  fever  and  are 
proportioned  to  this  in  point  of  severity. 

''After  the  fading  of  the  exanthem,  or  even  before  this  fades,  the 
symptoms  of  irritation  of  the  mucous  membranes  disappear,  either  at 
once  or  after  a  temporary  mucous  discharge.  Convalescence  usually 
progresses  quite  undisturbed." 

A  severe  form  of  the  disease  has  not  been  observed  in  German  epi- 
demics. On  the  contrary,  from  America  *  come  reports  of  epidemics 
of  malignant  rotheln  in  which  during  the  invasion  the  symptoms  of  a 
severe  infection  were  observed — vomiting,  convulsions,  dehrium,  etc. 
The  temperature  during  the  eruption  rose  to  40°  C.  (104.0°  F.),  the 
pulse  to  150  beats,  and  even  heart  failure  supervened.  Pneumonia, 
bronchitis,  pleuritis,  so-called  complications,  occurred  repeatedly. 
Still  oftener,  gastro-intestinal  disorders,  slight  albuminuria,  and  even 
dropsy  were  seen.f 

It  cannot  probably  be  asserted  positively  whether  these  were  epi- 
demics of  true  rotheln  or  of  another  acute  exanthematous  disease.  Scar- 
let fever  teaches  us  that  we  can  form  no  conclusion  as  to  the  nature  of  a 
disease  from  its  variable  severity. 

In  the  year  1863,  in  the  Policlinic  of  Kiel,  I  saw  a  large  number  of 
cases,  which  were  not  measles  and  were  not  scarlet  fever,  although  in 
most  particulars  they  resembled  the  former.  They  were  by  no  means 
trivial  diseases  and  were  often  accompanied  by  capillary  bronchitis  and 
bronchopneumonia.  I  lacked  the  wide  experience  necessary  to  give  a 
positive  diagnosis;  but  Bartels  was  of  the  opinion  that  we  were  dealing 
with  a  special  disease.  In  several  cases,  according  to  our  opinion,  the 
period  of  incubation  extended  to  nine  days,  reckoned  from  the  possible 
infection  to  the  breaking  out  of  the  eruption.  This  and  the  circumstance 
that  many  of  the  patients  had  had  measles  a  short  time  before  (epidemic 
of  1861)  satisfied  Bartels.  I  will  give  only  this  brief  notice,  as  I  have  to 
depend  upon  my  memory  of  the  cases. 


OBSERVATIONS   UPON  THE   SYMPTOMS. 

Duration. — There  is  not  much  to  be  said  on  this  subject,  as  all  the 
symptoms  disappear  after  a  very  short  time. 

Premonitory  symptoms  may  be  wholly  lacking,  in  which  case  the 

*  See  V.  Geuser,  loc.  cit.,  p.  426.     The  sources  are  not  accessible  to  me. 

t  Of  166  cases  in  an  epidemic  observed  in  a  Philadelphia  hospital,  1881-82, 
7  died  of  these  complications.  Reported  by  W.  H.  Edward,  Am.  Jour,  of  Med. 
Sciences,  Oct.,  1884. 
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eruption  is  the  first  indication  of  the  disease.  In  other  cases  the  pa- 
tient presents  for  days — as  many  as  four  are  mentioned — symptoms 
similar  to  those  appearing  in  the  enanthema  of  measles. 

So  we  have  really  a  slight  inflammation  of  the  conjunctiva  and  of 
the  mucous  membranes  of  the  nose,  pharynx,  and  lar3^nx.  Swelling 
of  the  glands  at  the  angle  of  the  lower  jaw  may  also  be  noticed.  In 
addition  to  these  symptoms,  there  may  be  malaise,  with  disturbances 
of  the  appetite  and  headache — sometimes  pains  in  the  limbs,  dizziness, 
and  in  cliildren  even  convulsions  have  been  observed. 

Elevation  of  the  temperature,  perhaps  ushered  in  by  a  chill,  may  be 
shown.  Emminghaus,*  who  describes  a  relatively  long  prodromal 
time,  generally  three  days,  gives  an  increase  of  one  degree  above 
the  normal;  in  later  publications  he  fixes  the  temperature  at  39.0°  C. 
(102.2°  F.). 

All  the  symptoms  may  show  vacillations  and  even  disappear  before 
the  appearance  of  the  eruption. 

The  duration  of  the  eruption  may  be  very  short,  even  limited  to 
hours,  or  it  may  last  for  days.  The  average  duration  is  two  to  four 
days ;  the  maximum,  six  to  seven  days. 

A  time  limit  for  the  period  of  desquamation  cannot  be  set;  the 
often  very  slight  desquamation  follows  no  rule. 

Temperature. — It  often  happens  that  no  elevation  of  tempera- 
ture is  observed  at  any  period  of  the  disease.  The  number  of  these 
cases  is  not  small,  but  differs  materially  in  different  epidemics.  Em- 
minghaus  f  observed  elevation  of  temperature  in  all  his  cases ;  Thomas 
frequently  failed  to  observe  it,  but  adds  the  limiting  phrase,  "at 
least  during  the  period  while  I  was  observing  my  patients.  If,  then, 
an  elevation  of  temperature  was  present,  it  must  have  been  before  my 
observations  began,  and  must  have  disappeared  soon  after  the  erup- 
tion appeared  in  the  face,  which,  according  to  the  anamneses,  is  not 
very  probable. "  J  Von  Nymann,  who,  in  an  educational  institution 
for  girls,  had  considerable  opportunity  for  investigation,  had,  accord- 
ing to  the  statement  of  Thomas,  among  119  cases,  53  without  and  61 
with  elevation  of  temperature,  which  was  thus  just  about  one-half. 

The  thermometer  may  show  a  not  inconsiderable  rise  of  tempera- 
ture. Thomas  §  once  found  (Louise  Proft,  a  girl  of  three  and  a  half 
years)  in  the  afternoon  at  5  o'clock  a  temperature  of  40.1°  C.  (104.9° 
F.)  in  the  rectum  (the  eruption  had  appeared  in  the  morning).     This 

*  "  Jahrbuch  fiir  Kinderkrankheiten,"  loc.  cit.,  p.  56. 

t  "Jahrbuch  fiir  Kmderheilkunde,"  loc.  cit.,  p.  58. 

J  In  V.  Ziemssen's  "Handbuch,"  loc.  cit.,  p.  154. 

§  "Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  v,  S.  352. 
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was  a  case  which  ended  favorably  in  a  few  days  without  any  compli- 
cations. 

Emminghaus  found  once  a  temperature  of  40.2°  C.  (104.3°  F.), 
but  it  was  in  a  case,  he  states,  in  which  there  was  at  the  same  time 
bronchitis  and  probably  a  pneumonia  of  short  duration. 

Von  Nymann  observed  the  temperature  reach  38.0°  C.  (100.4°  F.), 
thirty-nine  times;  38.5°  C.  (101.3°  F.),  fourteen  times;  39.0°  C. 
(102.2°  F.),  six  times;  39.5°  C.  (103.1°  F.),  twice.  The  duration  of 
the  increase  is  not  great.  After,  at  the  most,  four  days,  but  usually 
earlier,  the  temperature  falls  to  normal  or  even  below  normal. 

The  nature  of  the  temperature  curve  and  its  relation  to  the  other 
symptoms  are  thus  described  by  Emminghaus*:  "The  initial  fever 
stands  in  close  relation  to  the  severity  of  the  other  prodromal  symp- 
toms. If  the  premonitory  symptoms  are  marked,  and  the  exanthem 
does  not  appear  imtil  the  second  day  or  later,  then  a  morning  remission 
appears,  followed  by  an  evening  exacerbation,  generally  indicating 
the  appearance  of  the  eruption. 

"With  insignificant  prodromal  symptoms,  followed  on  the  same 
day  by  the  appearance  of  the  eruption,  an  elevation  of  temperature 
occurs  only  before  the  eruption.  This  may  disappear  so  quickly  that 
one  cannot  get  the  beginning  of  the  curve,  and  only  the  acme  and  the 
critical  fall  of  temperature  come  to  view,  with  a  rapid  fall  below  nor- 
mal or  an  oscillation  about  the  normal." 

If  there  is  a  fever  lasting  through  the  whole  attack,  then  it  is  remit- 
tent in  type,  and  falls  by  crisis  or  lysis  in  tAvo  to  four  days. 

The  highest  point  of  the  temperature  curve  never  coincides  with 
the  maximum  of  the  eruption  in  this  or  that  part  of  the  body.  While 
the  several  regions  of  the  body  ma}^  show  the  eruption  successively, 
the  temperature,  with  slight  exacerbations,  which  never  reach  the 
first  elevation,  returns  to  normal,  and  has  reached  it  when  the  portion 
of  the  body  last  attacked  shows  the  eruption  at  its  height. 

If  the  temperature  rises  again,  or  if  it  rises  above  the  initial  eleva- 
tion, then  a  relapse  with  analogous  temperature  curve,  or  a  complica- 
tion, is  to  be  expected. 

The  Eruption. — ^The  mucous  membrane  of  the  palate  and  pharynx 
may  show  changes  which,  like  the  enanthem  of  measles,  resemble  in 
form  the  exanthem  of  rotheln. 

Many  observers  consider  this  certain.  Thus,  Emminghaus  f  says : 
"  On  the  mucosa  of  the  pharynx  an  analogous  exanthem  could  be  shown 

*  In  Gephardt's  "Handbuch,"  loc.  cit.,  p.  351. 
t"Jahrbuch  fiir  Kinderheilkunde,"  loc.  cit.,  p.  58. 
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in  some  cases.  It  always  had  the  Hmited  circular  form."  Likewise 
Gerhardt  *  states :  "  The  mucosa  of  the  throat  shows  the  same  irregular 
hyperemic,  hemorrhagic  red  points  as  in  measles."  H.  Rehn  f  also  writes : 
"  Parallel  ^vith  the  affection  of  the  skin,  occurred  an  eruption  on  the  mu- 
cous membranes  of  the  eyelid,  nose,  mouth,  and  throat,  in  which,  especi- 
ally on  the  soft  palate,  nodular  swellings  of  the  glands  and  follicles  were 
found." 

Thomas,J  on  the  other  hand,  expresses  the  comparison  less  strongly. 
He  says :  "  Partial  redness  of  the  mucosa  of  the  palate  is  never  lacking. 
If  this  becomes  concentrated  around  a  center,  especially  in  the  central 
part  of  the  velum  of  the  soft  palate,  in  which  swollen  follicles  become 
more  or  less  prominent  and  it  thus  spreads  not  quite  uniformly  over  the 
palate,  it  is  still  far  from  showing  an  appearance  as  characteristic  as  that 
presented  on  the  skin.  One  can  class  it  among  the  exanthems  of  mucous 
membranes,  as  this  condition  is  usually  called,  but  it  is  not  perfectly 
analogous  to  the  eruption  on  the  skin.  On  the  skin  there  is  no  trace  of 
hyperemia  between  the  single  macules,  while  the  whole  mucosa  is  more 
or  less  affected  and  the  nearly  normal  portions  by  no  means  exceed  the 
reddened  portions,  which — at  least  in  the  most  numerous  cases,  the  chil- 
dren— are  divided  irregularly  into  stripes  or  blotches.  In  an  adult, 
spots  of  a  deeper  red  can  be  discovered  in  the  generally  injected  mucosa." 

The  opposing  views  are  so  decided  that  only  one  conclusion  can  be 
reached :  Enanthems  may  be  present  or  they  may  be  lacking. 

The  appearance  and  development  of  the  exanthem  are  vividly 
described  by  Emminghaus  §  as  follows :  "  When  the  exanthem  followed 
distinct  prodromal  symptoms,  it  began  with  a  just  visible  light  red- 
dish flush  of  the  skin,  which  disappeared  on  pressure,  and  showed  no 
elevation  at  all. 

"From  this  condition  the  second  step  developed  within  a  few 
hours. 

"  From  the  brighter  flush  circumscribed  darker  and  smaller  macules 
developed,  while  in  part  the  redness  still  persisted.  On  the  other 
hand,  amid  more  intense  reddening  another  form  arose  out  of  the 
common  foundation  form,  also  distinguished  as  macules,  but  more 
faded,  while  the  redness  of  the  skin  between  them  is  more  intense. 

"  If  one  examines  the  one  form  after  some  hours  or  after  half  a  day, 
he  sees  simply  the  further  development  of  the  above-described  erup- 
tion— dark,  rose-red  to  fiery  red  isolated  macules,  from  the  size  of  a 
pin-head  to  that  of  a  small  bean.  Between  them  dilated  capillaries 
are  often  seen.  The  elevation  is  now  quite  distinct.  On  pressure,  the 
macule  disappears,  but  quickly  reappears. 

*  "Lehrbuch  der  Kinderkrankheiten,"  4th  ed.,  Tubingen,  Laupp,  1881,  S.  82. 
t"Eine  Rubeolen-Epidemie,"  "Jahrbuch  fiir  Kinderheilkunde,"   N.  F.,   Bd. 
XXIX,  S.  282. 

I  In  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  p.  149. 

§  "Jahrbuch  fiir  Kinderheilkunde,"  loc.  cit.,  pp.  56,  57. 
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"  In  the  diffuse  form  the  skin  is  redder  and  the  macules,  which  are 
surrounded  as  by  a  halo,  are  united  to  neighboring  macules  by  streaks 
and  stripes.  Elevation  is  not  to  be  so  distinctly  felt.  On  pressure, 
they  react  exactly  as  the  macules  before  described. 

"These  conditions  indicate  the  acme  of  the  eruption,  and  last  not 
longer  than  half  a  day.  Then  the  exanthem  begins  to  undergo  meta- 
morphosis. The  red  spot,  which  no  longer  completely  disappears 
under  pressure,  is  turning  to  a  reddish-brown. 

''The  circumscribed  form  begins  to  lose  its  regularly  circular  form 
and  the  macules  are  no  longer  of  nearly  uniform  size. 

"  In  the  diffuse  form  one  sees  irregular  macules  of  the  same  color, 
and  the  skin  shows  paler  star-shaped  areas.  After  one-half  to  one 
day,  the  macules  have  become  somewhat  paler,  though  still  distinctly 
reddish-brown ;  and  after  the  same  time,  we  see  only  very  pale  brown- 
ish areas  isolated  in  the  light  yellowish  skin,  while  at  the  same  time 
small  elevations,  corresponding  in  size  to  the  point  of  a  pin,  appear 
and  after  one  day  have  become  more  numerous  and  more  distinct,  and 
of  normal  color.  They  supply  material  to  the  minute  pores  which  on 
careful  observation  are  found  in  protected  regions  of  the  body;  for 
instance,  in  the  supraclavicular  space." 

The  descriptions  of  Thomas  differ  not  more  markedly  than  generally 
happens  in  the  representation  of  the  skin  changes  occurring  in  the  acute 
exanthems.     The  following  are  worthy  of  mention : 

1.  Thomas  has  not  seen  the  introductory  erythema.* 

2.  He  distinguishes  three  types :  one  with  large  macules,  the  usual  one 
with  medium-sized  macules,  and  one  in  which  the  macules  are  small. 
The  first  is  quite  rare.  The  macules  are  here  relatively  few,  but  may 
reach  a  square  centimeter  in  size.  They  are  never  round,  but  are  angular 
and  serrated,  and  variously  irregular  in  outline.  Though  they  determine 
the  character  of  the  eruption,  they  are  never  present  alone,  but  always 
mingled  with  smaller,  and  especially  with  the  smallest  variety  grouped 
around  the  large  macule. 

In  the  type  in  which  the  macules  are  small,  the  single  macules  are 
closer  together  and  at  an  equal  distance  from  each  other.  They  are  of 
about  the  size  of  a  bean,  but  many  are  smaller  and  few  are  larger. 

The  exanthem  thus  somewhat  resembles  scarlet  fever,  the  macules  of 
which  are  usually  much  smaller  and  more  closely  placed. 

In  the  usual  type  the  macules  are  most  widely  separated,  and  are 
generally  of  the  size  of  a  bean,  although  there  are  larger  and  smaller  ones 
mingled  with  these.  The  type  is  chiefly  characterized  by  the  moderate 
number  of  the  macules  and  by  the  lack  of  preponderance  of  either  the  large 
or  the  very  small  ones. 

One  might,  of  course,  describe  transitional  types.t 

We  can  see,  from  these  quotations,  that  differences  are  of    course 

*  "  Jahrbuch  fur  Kinderheilkunde,"  N.  F.,  Bd.  v,  S.  349. 
fin  V.  Ziemssen's  "  Handbuch,"  loc.  cit.,  pp.  146,  147. 
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present,  but  they  are  purely  external  and  quantitative.     The  term  "  type" 
is  therefore  perhaps  not  wholly  appropriate. 

Real  confluence,  as  regularly  observed  in  measles  in  certain  parts 
of  the  body,  is  never  present  in  rotheln.  Even  in  the  fine-pointed 
form,  the  erythema  comparable  to  that  of  scarlet  fever  is  not  present. 
After  strong  pressure  we  notice,  in  the  retiu-n  of  the  redness,  that  it 
consists  of  closely  crowded  single  points.  At  times  mihary  vesicles 
are  formed;  for  instance,  on  the  back  when  the  patient  has  been  kept 
warm  in  bed. 

Mention  is  made  of  petechise  by  only  one  writer. 

Capillar}^  hyperemia  of  the  papillae  and  uppermost  layers  of  the 
corium  is  regarded  as  the  anatomic  basis  of  the  skin  affection;  this, 
with  slight  inflammation  and  correspondingly  slight  exudation,  passes 
between  the  uppermost  layer  of  the  corium  and  the  epidermis. 

Spreading  of  the  Eruption. — ^The  eruption  does  not  all  appear  at 
once,  but  comes  out  in  crops,  which  of  course  are  separated  from  each 
other  by  a  relatively  short  period  of  time. 

It  is  considered  as  characteristic  of  rotheln  that  its  exanthem 
never  reaches  its  liighest  point,  or  stage  of  florescence,  in  all  parts  of 
the  body  at  the  same  time,  but  has  already  faded  in  one  part  when  it  is 
in  full  bloom  in  another  part. 

The  rule  for  the  spread  of  the  eruption  is  this :  It  attacks  first  the 
scalp  and  face;  then  the  neck  and  trunk,  from  above  down;  then  the 
arms ;  and  last  the  legs  and  feet.     Variations  are  rare. 

The  following  details  should  also  be  mentioned :  Distinct  patches  are 
present  about  the  Hps — a  fact  which  is  advanced  as  distinguishing  it 
from  scarlet  fever.  Generally  the  eruption  is  mostly  in  the  face,  the 
spots  growing  less  frequent  from  above  down.  The  same  is  true  with 
regard  to  color.  The  eruption  may  be  seen  in  the  palms  of  the  hands 
and  soles  of  the  feet  in  cases  in  which  it  is  not  too  slight. 

It  has  been  noticed  many  times  that  the  spots  are  closer  together 
in  those  portions  of  the  body  over  w^hich  the  clothing  fits  rather  snugly 
and  thus  irritates  the  skin.  This  recalls  the  statement  that  in  the 
back  and  posterior  part  of  the  thigh  of  the  patient  confined  to  his  bed 
more  of  the  eruption  is  f  oimd  than  in  the  same  parts  when  the  patient 
is  up. 

Klaatsch  *  tells  of  pecuHar  variations:  "The  strangest  appearance 
was  presented  b}'  a  boy  whose  body  from  the  girdle  down  was  thickly 
covered  with  the  eruption,  while  the  upper  part  was  entirely  free.  A 
short  time  ago  I  saw  a  patient  ha^dng  the  eruption  as  a  red  band  about 

*  Loc.  cit.,  p.  10. 
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the  thigh  at  the  same  height  on  both  sides. "     It  is  not  known  whether 
here  any  external  irritation  caused  the  phenomenon. 

Emminghaus,*  with  a  prudence  acquired  through  experience,  dis- 
cusses the  question:  Is  there  a  rubeola  without  exanthem?  In  cases  of 
the  epidemic  observed  by  him,  in  all  of  which  the  prodromal  symptoms 
were  present,  no  eruption  was  observed.  But  he  leaves  it  unsettled 
whether  an  exanthem  of  very  short  duration  might  not  have  occurred  in 
the  fifteen  hours  between  his  evening  and  morning  visits.  Naturally, 
this  question  could  arise  only  in  the  mildest  cases. 

The  fact  that  the  desquamation  is  in  all  cases  inconsiderable  de- 
pends upon  the  slight  anatomic  changes  in  the  skin  in  rubeola.  At 
its  termination,  wliich  is  so  ver}"  different  in  different  cases,  just  as 
much  as  in  the  development  of  the  eruption,  which,  although  in  narrow 
limits,  shows  marked  differences  in  severity,  the  question  arises 
whether  the  disturbances  of  nutrition  are  sufficient  to  cause  desquama- 
tion. In  many  epidemics  tliis  w^as  not  the  case,  while  in  others  such 
desquamation  was  seen.  But  even  in  its  highest  development  it  does 
not  reach  the  severity  of  the  desquamation  seen  after  measles,  to  say 
nothing  of  that  after  scarlet  fever. 

Whether  by  pedantic  surveillance,  especially  in  portions  of  the 
body  protected  from  rubbing,  one  can  guard  a  little  from  shedding,  is 
a  question  of  no  moment. 

Itching  ma}'  or  may  not  be  associated  with  the  exanthem. 

The  Other  Phenomena  of  the  Disease. — These  have  usually  no 
great  importance.  Even  the  catarrhal  irritations  of  the  mucosa  of  the 
throat  and  respiratory  tract  are  extremely  hmited  during  the  whole 
course  of  the  disease,  and  do  not  continue  into  the  convalescence. 

One  may  meet  some  catarrh  of  the  mucous  membrane  of  the 
mouth,  and  there  may  be  coating  of  the  tongue  with  slightly  en- 
larged papillae,  which,  breaking  tlii'ough  the  coating,  may  appear  as 
red  points. 

The  above-described  changes  in  the  throat  are  accompanied  b}^  a 
shght  difficulty  in  swallowing;  there  may  be  some  hoarseness  and 
even  a  slight  barking  cough.  All  this,  with  the  catarrh,  disappears 
in  a  short  time ;  even  the  bronchitis  does  not  extend  be}'ond  the  larger 
bronchi,  but  remains  a  simple  tracheitis. 

The  enlargement  of  the  lymph  glands  deserA^es  somewhat  more 
consideration,  not  on  account  of  its  practical,  but  because  of  its  theo- 
retic importance.  Enlarged  glands  are  not  alwaj^s,  but,  as  appears 
from  the  representations  of  most  observers,  very  frequently,  present. 

*  '■  Jahrbuch  fiir  Kinderheilkunde,"  loc.  cit.,  p.  56,  and  in  Gerhardt's  "Hand- 
buch,"  loc.  cit.,  p.  350. 
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The  almost  exceptionally  marked  enlargement  of  the  cervical  lymph 
glands  and  of  those  near  the  mastoid  process  seemed  very  characteristic. 
They  were  found  so  constantly  in  the  present  epidemic  that  if  one  knew 
that  he  had  a  case  of  an  acute  exanthem,  he  could  make  the  diagnosis 
of  rotheln  in  the  dark  by  touch  alone.  I  never  found  them  so  enlarged 
in  measles.  Also  a  slight  enlargement  of  the  axillary  and  inguinal  glands 
is  present  in  most  cases.* 

The  glandular  swellings  may  be  present  in  the  prodromal  stage  and 
last  for  some  weeks  until  perfect  restoration.  The  glands  of  the  neck 
and  throat  are  oftenest  affected,  but  those  in  other  parts  of  the  body 
may  be,  especially  those  in  the  region  of  the  thigh. 

The  enlargement  may  be  considerable,  so  that  if  the  glands  of  the 
neck  and  lower  jaw  are  involved,  it  may  hinder  the  free  passage  of  the 
lymph  and  cause  the  face  to  become  bloated.  The  glands  are  soft, 
not  sensitive,  and  recovery  takes  place  without  complications,  Sup- 
piu'ation  has  never  been  seen. 

It  is  probable  that  it  is  not  due  to  an  irritation  in  the  region  supply- 
ing the  gland;  but  the  poison  of  the  disease  seems  to  influence  the 
gland  directly, 

I  find  no  statements  concerning  the  spleen.  Serious  disturbances 
in  the  digestive  tract,  as  little  as  inflammation  of  the  kidney,  belong  to 
the  phenomena  of  this  disease.  They  should  be  considered  as  true 
complications,  which  may  be  brought  by  chance  to  a  patient  with 
rotheln  as  well  as  to  one  previously  well.  Under  this  head  belongs 
also  the  case  of  pneumonia  with  fatal  termination  in  an  adult,  re- 
ported by  Emminghaus.f 

Sequels  are  now  and  then  mentioned,  but  they  are  so  few  and  so 
uncertain  that  a  relation  to  rotheln  can  scarcely  be  shown. 
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If  we  collect  all  the  facts,  we  cannot,  in  my  opinion,  recognize  the 
right  to  independence  of  this  disease  which  is  called  rotheln. 

P'Koplik's  spots,"  which  occur  regularly  (approximately  91%)  on 
the  buccal  mucous  membrane  of  measles,  are  absent  in  rotheln.  At 
the  present  stating  of  the  subject  rotheln  is  believed  in  the  United 
States  to  be  a  separate  disease,  and  best  differentiated  from  measles  by 
the  absence  of  buccal  " spots."] 

*  Klaatsch,  loc.  cit.,  p.  11. 

t  "Jahrbuch  fiir  Kinderheilkunde,"  N.  F.,  Bd.  iv,  S.  54. 


656  GERMAX  MEASLES. 

Somewhat  different  is  it  with  the  diagnosis  of  an  isolated  case, 
which  appears  alone,  not  belonging  to  a  group.  Here,  I  maintain  that 
however  much  our  best  observers  do  it,  I  am  not  justified  in  gi^^ng  a 
positive  diagnosis.  In  proof,  I  will  present  some  of  my  o-wn  observa- 
tions : 

Anna  G.,  eleven  years  old:  She  has  had  the  diseases  of  child- 
hood,— more  exact  information  was  not  to  be  had, — but  has  never  had 
a  severe  sickness. 

On  the  8th  of  November  an  eruption  was  seen,  first  in  the  face, 
then  in  the  neck  and  breast  region.  On  the  9th  of  November  she  was 
presented  before  the  chnic.  We  found:  A  well-developed  girl,  Tsdth 
nothing  especially  noticeable  in  the  internal  organs.  On  the  face, 
neck,  breast,  and  back,  less  plentifully  on  the  abdomen  and  on  the 
Hmbs,  numerous  red  efflorescences,  from  the  size  of  a  bean  to  that  of  a 
twenty-pfennig  piece,  are  seen;  these  appear  as  flattened  papules, 
which  itch  severely  and  are  quite  similar  to  the  blotches  of  urticaria; 
on  pressure,  sHghtly  thickened,  yelloT\"ish-brown  skin  is  seen  between 
them.  Shght  conjmicti^dtis;  no  redness  of  the  mucosa  of  the  mouth 
and  throat.  The  submaxillary  glands  are  enlarged.  Constipation 
for  some  days.     Temperature,  37.8°  C.  (100.0°  F.). 

Further  observation  showed : 

November  lOtli:  The  eruption  as  yesterday,  but  the  spots  on  the 
back  have  become  larger,  more  reddened,  and  slightly  infiltrated. 
The  itching  is  severe. 

November  11th:  Regression  of  the  eruption  in  the  face  and  neck; 
but  in  the  lower  extremities,  new  eruptions  Avith  slight  enlargement  of 
the  inguinal  glands.  The  submaxillary  glands  still  considerably 
swollen.     The  conjunctivitis  has  lessened. 

November  12th:  Shght  angina  with  rise  of  temperature  to  38.0°  C. 
(100.4°  F.).  The  eruption  on  face,  neck,  breast,  and  back  is  scarcely 
to  be  seen;  on  the  abdomen  and  hmbs  it  is  slighter.  Swelhng  of 
glands  and  angina  less  marked. 

November  14th:  Eruption  on  legs  just  visible,  and  everywhere 
else  the  skin  is  normal. 

November  loth:  Only  shght  enlargement  in  the  submaxillary  and 
inguinal  regions.     Nothing  is  to  be  seen  of  the  eruption. 

The  temperature,  measured  three  times  a  day,  only  once  (12th  of 
November)  rose  to  38.0°  C.  (100.4°  F.);  othermse  it  was  lower;  some 
mornings  it  was  higher  than  normal  (37.8°  C. — 100.0°  F.).  Nothing 
noticeable  in  the  short  convalescence.  The  recovery  of  the  glands 
was  perfect. 
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This  might  have  been  rotheln,  though  the  eruption  appeared  some- 
what hke  urticaria,  which,  according  to  Thomas,  is  never  the  case  in 
rotheln.  There  were  at  that  time  no  cases  of  measles  and  scarlet 
fever  in  our  circle  of  observation. 

In  March  (11th  to  23d),  1895,  occurred  four  cases,  and  in  May  (15th 
and  17th)  occurred  two  which  are  described  more  exactly. 

The  picture  of  the  disease  corresponds  perfectly  to  that  described ; 
but  the  children  belonged  to  different  families  and  none  of  their 
brothers  and  sisters  had  been  or  became  sick.  Their  dwellings,  for 
the  most  part,  lay  far  apart.  Thus  a  very  essential  condition  for  the 
diagnosis  of  rotheln  was  lacking — ^the  epidemic  character.  Hence  my 
hesitation. 

The  description  of  the  appearances  in  rotheln  as  I  have  tried  to  give 
them,  according  to  the  best  sources  of  information,  makes  a  detailed 
discussion  of  diagnosis  unnecessary. 

I  will  only  add  that  in  children,  especially  in  young  children,  all 
possible  internal  and  external  influences,  for  the  most  part  unknown 
to  us,  may  excite  changes  in  the  skin,  which  are  of  short  duration. 
These  erythemata  and  roseolse,  as  one  must  call  them  systematically, 
are  very  liable  to  lead  to  changes.  •  To  this  our  attention  has  been 
called  by  many,  but  especially  by  Hebra  and  his  pupils. 

The  greatest  difficulty  in  diagnosis  lies  in  distinguishing  rotheln 
from  a  mild  case  of  measles. 
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The  prognosis,  according  to  our  present  knowledge,  is,  at  least  for 
our  European  cases,  extremely  favorable.  For  the  treatment,  we 
may  refer  to  that  for  measles. 

I  might  repeat  a  very  excellent  remark  of  Klaatsch.*  After  he  had 
explained  how  an  isolation  of  the  family  was  unnecessary  in  cases  of 
rotheln,  he  adds :  It  is  certainly  a  fact  worthy  of  recognition  in  hy- 
gienic matters  that  recently  a  law  arranges  that  children  attacked 
with  acute  contagious  diseases  shall  not  attend  school,  and  also  forbids 
the  brothers  and  sisters  from  attending  school  as  long  as  any  danger 
of  infection  exists. 

But  it  is,  in  my  opinion,  going  too  far  when,  as  is  true  in  this  law, 
measles  and  rotheln  are  treated  just  alike,  and  for  both  the  children 

*  Loc  cit.,  p.  12 
42 
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must  be  kept  from  school  for  five  weeks.     The  mildness  of  the  disease 
seems  to  me  not  to  justify  so  stringent  a  law. 

If  we  wish  to  pass  a  law  against  the  spread  of  acute  exanthematous 
disease  through  a  school, — I  speak  from  another  standpoint,  that  of 
Kerschensteiner, — then  should  we  exclude  rotheln.  Perhaps  the  diffi- 
culty of  distinguishing  this  disease  from  measles  caused  the  decision 
in  favor  of  the  above-mentioned  regulation. 


INDEX. 


Acute  exanthemata,  195.  See  also  Ex- 
anthemata, acute. 

Albuminuria,  diphtheria  antitoxin  and, 
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in  measles,  331 
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toxique,  70 
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Ascending  croup,  91 
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Diphtheria  bacillus. 
Klebs-Loffler,  19,  26.     See  also  Diph- 
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in  scarlatina,  561 
Bronchitis  in  diphtheria,  113 
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histologic  lesions,  61 
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Bruit  de  galop  in  diphtheria,  77 
Buccal  spots,  288 
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Casselberry's  position,  183 

Catarrh  of  luriniferous  tubules  in  scarla- 
tina, 555 

Cat's  tongue,  443 

Childbed,  scarlatina  and,  393 

Cholera,  transmission  by  milk,  415 

Chorea  after  scarlatina,  593 

Class's  Diplococcus  scarlatina,  440 

Complement  of  serum,  139 

Concetti's     bacteriologic     diagnosis     of 
diphtheria,  121 

Coryza,  purulent,  in  scarlatina,  515 
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Crico  tracheotomy,  166 

Croup,     85.     See     also     Diphtheria     of 
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in  measles,  303 

Deaf-mutism  after  scarlatina,  593 
Diarrhea  in  scarlatina,  583 

uremic,  572 
Diphtheria,  17 

adenopathies  in,  antitoxin  and,  152 

adenopathy  in,  99 

adrenals  in,  69 

age  and,  24 

albuminuria  in,  100 

alimentary  canal  in,  65 

and  croup, 18 
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and  other  infectious  diseases,  96 
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Diphtheria,  angina  in,  septic,  81 
strepto-diphtheritic,  80 
toxic,  79 
anogenital,  96 
antitoxin,  19,  136 

adenopathies  and,  152 
administration,  150 
albuminuria  and,  149 
arthropathies  and,  163 
blood  and,  163 
chemical  character,  138 
chnical  effects,  150 
complications  and,  150 
dose,  150 

effects  on  mortalitj^  1-40 
exanthemata,  153 
heart  and,  149 
histor}',  136 
ill  effects,  164 
immunization  by,  128 
in  eye  cases,  147 
in  larjmgeal  cases,  146 
in  measles,  350 
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joint  pains  and,  163 
kidneys  and,  149 
local  effects,  151 
neutralizing  value,  140 
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production,  137 
pulse  and,  153 
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course,  159 

differential  diagnosis,  159 

spread,  156 
results  from,  140 
temperature  and,  152 
tetanus  after,  164 
urine  excretion  and,  149 
arthropathies  in.  111 
antitoxin  and,  163 
bacillus,  26 

agar  cultures,  32 
agglutination,  33 
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by  morpholog3^,  44 
by  pathogenicit}^  45 
antitoxin  serum  culture,  33 
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atoxic,  34,  42 
a^-irulent,  34,  42 
biology,  31 


Diphtheria    bacillus,    blood-serum    cul- 
ture, 32 

bouillon  culture,  32 
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culture  appearance,  27 

cultures,  32 

discovery,  19 

distribution  in  system,  36 

gelatin  culture,  33 

in  healthv  throats,  38 

in  lungs,  36 

in  middle  ear,  37,  94 

in  nose,  37 
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in  scarlatina,  507 
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milk  culture,  33 
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pathogenesis,  34 
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potato  culture,  33 

sepsis  from,  37 
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virulence,  34,  42 
bacteriologic,  70 
bacteriology,  26 
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brain  in,  54 
bronchitis  in,  113 
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histologic  lesions,  61 
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bruit  de  galop  in,  77 
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thrush  and,  differentiation,  119 
calomel  for,  133 
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coagulability  of  blood  in,  102 
complications,  99 

antitoxin  and,  150 
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Diphtheria,  constitutional  predispositioii, 
26 

course,  114 

cricotracheotomy  for,  166 

defective  drainage,  23 

degeneration,  cardiac,  56 

diagnosis,  115 
bacteriologic,  119 

Concetti's  method,  121 
cHnical,  115 
cultures  for,  120 
differential,  116 

digestive  disturbances,  99 

domestic  animals  and,  23 

duration,  114 

empyema  in,  113 

erythema  in,  110 

exanthemata  tardis  and,  161 

extubation  in,  179 

fever,  72 

fibrinous,  71 

follicular   tonsillitis    and,    differentia- 
tion, 117 

fruste,  70 

gangrene  and,  differentiation,  117 

gangrenous,  71 

general  measures  for,  132 

geographic  distribution,  20 

glycosuria  in,  65 

habitation  and,  24 

heart  in,  56,  103 

hemoglobin  in,  102 

herpes  and,  differentiation,  117 

history,  17 

hyperleucocytosis  in,  101 

immunization,  128 

intestine  in,  66 

.  intubation  in,  170.     See  also  Intuba- 
tion. 

irrigating  solutions  in,  134 

irrigation  in,  134 

Jews  and,  25 

joint  affections  in.  111 

kidney  in,  67,  101 

laryngeal  stenosis  and,  305 

liver  in,  66 

lungs  in,  59 

lymph  nodes  in,  63 

lymphatic  glands  in,  99 

mercury  for,  133 

milk  and,  21 

mixed,  71 
fever  in,  74 


Diphtheria,  mixed,  infection  in,  39 
modes  of  infection,  20 
mortality,  140 

age  and,  145 

initial  treatment  and,  145 
myocardium  in,  59 
nervous  system  in,  54,  104 
New  York  Health  Department  rules, 

125 
Nissl's  bodies  in,  55 
nourishment,  132 
of  bronchi,  91 
of  conjunctiva,  92 

antitoxin  in,  147 

catarrhal,  93 

croupal,  92,  93 

interstitial,  92,  93 

superficial,  92,  93 
of  ear,  93 
of  glans  penis,  96 
of  labia,  96 
of  larynx,  85 

antitoxin  in,  146 

asphyxia  in,  87 
cause,  89 
pale,  91 

cough  in,  85 

death  from,  87 

dyspnea  in,  89 

exudation  in,  85 

first  stage,  85 

invasion  stage,  85 

mixed,  88 

phlegmonous,  88 

respiration  in,  86 

second  stage,  85 

septic,  89 

spasm  stage,  85 

third  stage,  86 

vocal  cords  in,  86 
of  nose,  82 
'  in  children,  83 

in  infants,  82 

mixed,  84 

phlegmonous,  84 

pure,  82 

septic,  85 

strepto-,  84 
of  prepuce,  96 
of  rectum,  96 
of  tonsils,  lacunar,  117 
of  trachea,  91 
of  urethra,  96 
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Diphtheria  of  vagina,  96 
of  vulva,  96 
otitis  media  in,  94 
outcome,  114 
pancreas  in,  65 
paralysis  in,  54,  104 

age  and,  105 

antitoxin  and,  148 

benign,  106 

cardiac,  108 

circumscribed,  106 

course,  110 

diaphragmatic,  108 

distribution,  106 

early,  105 

electric  reaction  in,  109 

general,  107 

vagus,  108 
pathology,  49 

patient's  disposition  in,  104 
peripheral  nerves  in,  54-56 
peritonsillar   abscesses   and,   differen- 
tiation, 116 
Peyer's  patches  in,  66 
phlegmonous,  71 

fever,  74 
pituitary  body  in,  69 
pneumonia  in,  60 

lobar,  113 
prognosis,  122 

age  and,  122 

site  of  lesion  and,  122 

surroundings  and,  124 

treatment  and,  123 
prophylaxis,  125 

general  health  and,  130 

public  means,  127 
pseudobacillus,  30 

pseudocroup  and,  difTerentiation,  118 
pseudodiphtheria      and,      differentia- 
tion, 117 
pseudomembrane  in,  49 

bacilli  in,  53 

changes  in  blood-vessels  beneath,  52 
in  lymphatics,  53 
in  muscles,  53 

distribution,  49 

histology,  50 

in  laryngeal  cases,  50 

lingual,  52 

palatal,  52 

pharyngeal,  52 

tonsillar,  50 


Diphtheria,    pseudomembrane    in,    tra- 
cheal, 51 
pulmonary  lesions,  59 
pulse,  76 

quarantine  rules,  125 
quinsy  and,  differentiation,  116 
race  and,  25 
recxurent,  114 
red  cells  in,  102 
relapsing,  114 

remedies  other  than  antitoxin,  132 
room  disinfection,  127 
rooming,  132 
salivary  glands  in,  69 
scarlatina  and,  differentiation  by  mem- 
branes, 505 

identity,  501 
scarlatinous,  500 
scrofulous  habit  and,  26 
seasons  and,  23 
sedatives  in,  136 
septic,  71 

fever,  74 
sequels,  99 
sex  and,  25 

skeletal  muscles  in,  65 
skin  in,  110 
specifics  for,  133 
spinal  cord  in,  54,  55 
spleen  in,  62 

,  blood-vessels,  63 
stimulants  in,  135 
stomach  in,  65 

stomatitis  and,  differentiation,  119 
strepto-,  7 1 
symptomatolog}^,  70 
symptoms,  general,  72 
tachycardia  in,  76 
temperature  in,  75 

antitoxin  and,  152 
termination,  114 
testicles  in,  69 
thymus  in,  65 
thyroid  in,  69 
tonsils  in,  64 
toxin,  40 

artificial  production,  41 

virulence,  41 
tracheotomy     for,      165.      See      also 

Tracheotomy. 
treatment,  132 

effect  on  prognosis,  123 

general  measures,  132 
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Diphtheria,  treatment,  local,  133 
not  antitoxic,  132 
surgical,  165 

time  of  commencing,  niortaUty  and, 
145 
urine  in,  100 
vomiting  in,  99 
with  scarlatina,  471 
Diphtherische  Friihlahmung,  105 
Diphtheritic  pseudo-tabes,  107 
Diphtheritis,  18 

in  scarlatina,  500 
Diplococcus  scarlatinse,  Class's,  440 
Dropsy  in  scarlatina,  539 
Dysentery  in  scarlatina,  583 
Dj^spnea,  uremic,  in  scarlatina,  571 

Egtpti.ajn^  iilcer,  17 
Elirlich's  lateral  chain  theory,  139 
Electric  reactions  in  diphtheritic  paraly- 
sis, 109 
Empyema  in  diphtheria,  113 
Endocarditis  after  scarlatina,  565 
in  scarlatina,  560 

valvular  lesions  from,  593 
England,  scarlatina  in,  401 
Enteritis  in  scarlatina,  583 
Enucleation  after  intubation,  180 
Erysipelas  in  scarlatina,  496 

scarlatina  and,  differentiation,  602 
Erythema  congestivum,  scarlatina  and, 
390 
in  diphtheria,  110 
toxicum,  scarlatina  and,  390 
Er}i:hemata,  scarlatina  and,  differentia- 
tion, 601 
Eucalyptus  inunction  for  scarlatina,  624 
Exanthemata,  acute,  cause,  195 

chnical  experience,  facts  from,  199 
complications  of  two,  204 

effects,  210 
development  of  other  infectious  dis- 
eases, 213 
distinguishing,  196-199 
historical  considerations,  196 
immunity,  203 
incubation  period,  199 
introduction,  195 
manner  of  invasion,  201 
nature  of  infections,  195 
observation  of  patient,  201 
origin,  203 
prophylaxis,  220 


Exanthemata,  acute,  recurring  attacks, 
203 
skin  lesion  in,  200 
time  of  outbreak,  200 
transmission,  220 
treatment,  224 
antitoxin,  153 
septic,  scarlatina  and,  differentiation, 

600 
tardis  of  diphtheria,  161 
Extubation,  179 
by  pressure,  180 
time  for,  180 

False  membrane  tubes,  173,  174 
Faroe  Islands,  measles  epidemic  in,  227 

scarlatina  in,  383 
Fastigium,  definition,  277 
Fetus,  measles  and,  237 
Foreign  body  tubes,  173,  174 
Fountain  syringe  in  diphtheria,  134 
Fourth  disease  and  scarlatina,  637 
immunizing  powers,  638 
rubella,  and  scarlatina,  638 
Friesel,  381 
Furunculosis  after  scarlatina,  593 

Gajs^grene,  diplitheria  and,  differentia- 
tion, 117 
of  lungs  in  scarlatina,  580 

German  measles,  637.     See  also  Rotheln. 

Glycosuria  in  diphtheria,  65 

Granulation  tubes,  174,  175 

Gromakowski's  classification  of  pseudo- 
bacilli,  47 

Hagellock,  measles  epidemic  at,  230, 
234 

Hemorrhagic  diathesis  in  scarlatina,  589 

Hepatitis,   acute  interstitial,   in  scarla- 
tina, 585 

Herpes,  diphtheria  and,  differentiation, 
117 
in  scarlatina,  498 

Hyperleucocytosis  in  diphtheria,  101 
in  measles,  335 

IcELAXD,  measles  epidemic  in,  256 
IchtM'ol  in  scarlatina,  627 
Immune  bod}'  of  serum,  139 
Infectious   diseases,   measles   and,   rela- 
tion,  340 
Inflammation  pelliculaire,  18 
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Intubation,   170 
accidents,  183 

and  tracheotomy,  choice,  184 
care  of  patients,  183 
Casselberry's  position  in  feeding,  183 
dangers,  181 
difficulties,  181 
dorsal  position  for,   179 
enucleation  in,  180 
extractor  for,  174,  176 
feeding  in,  183 
for  false  membrane,  173 
for  foreign  bodies,  173 
for  granulations,  175 
history,  170 
indications,  177 
introdvicer  for,  174,  176 
irrigation  in,  184 
obturator  for,  174,  175 
O'Dwyer's  tube,  175 
retained  tubes,  182 
seated  posture  in,  177 
technique,   177 
ulcerations  from,  172 

Jews,  diphtheria  among,  25 

Klbbs'  nephritis  after  scarlatina,  542 
Klebs-Loffler  bacillus,  19,  26.     See  also 

Diphtheria  bacillus. 

Koplik's  spots,  288,  348 

in  rotheln,  655 

Laryngitis,  pseudodiphtheric,  39 
Lateral  chain  theory,  139 
Le  cou  proconsulaire,  99 
Leucocytosis  in  measles,  336 

in  scarlatina,  586 
Loffler     bacillus,     19,     26.      See     also 
Diphtheria  bacillus. 
in  scarlatina,  507 

Measles,  227 
afebrile,  267 
age  and,  234 
albuminuria  in,  331 
anatomic  changes,  284 
and  diphtheria,  96 
and  scarlatina,  differentiation,  600 
atelectasis,  simple,  and  bronchopneu- 
monia in,  differentiation,  310,  313 
baths  in,  363,  375 
bed  in,  362 


Measles,  blood  in,  334 

bacteriologic  examination,  337 
diagnostic  importance,  336 
bones  in,  334 

bronchi  involvement,  264 
bronchitis  in,  264,  305 

capillary,  309,  312 
treatment,  368 

prognosis  and,  356 

symptoms,  308 

treatment,  363,  367 
bronchopneumonia  after,  264,  317 

and  croupous  pneumonia  in,  differ- 
entiation, 322 

and  simple  atelectasis  in,  differen- 
tiation, 310,  313 
bronchopneumonia  in,  cerebral  symp- 
toms, 330 

course,  317 

frequency,  318 

prognosis  and,  356 

sequels,  318 

symptoms,  316 
buccal  cavity  in,  286 

mucous  membrane  in,  329 
buUse  on  skin  in,  300 
cerebral  symptoms  in,  330 
climate  and,  257 
cold  pack  in,  369 
confinement  to  bed  in,  374 
contagiousness,  227 

time  of,  244 
cough  in,  treatment,  365 
course,   258 
croup  in,  303 

death  from  systemic  poisoning,  261 
desquamative  stage,  274 
contagiousness  in,  246 
fever  in,  278 
diagnosis,  342 

blood  in,  337 

differential,  342 

Koplik's  spots  in,  348 
diarrhea  in,  327 

treatment,  372 
diet  in,  374 
digestive  organs  in,  327 

treatment,  371 
diphtheria  antitoxin  in,  350 
distribution,    231 
drug    eruptions    and,    differentiation, 

348 
ears  in,  339 
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Measles,  enanthema,  282,  286 
enanthemic  stage,  240,  273 
epidemics,  227-232,  256 

duration,  252 

periodicity,   230 
eruption,  282,  291 

development,  292,  293 

distribution,  292 

fading,  295 

flat,  284 

forms,  293 

history,  283 

in  nervous  diseases,  300 

irregular,   297 

nodular,  285 

period,   240 

spread,  293,  295 
eruptive  stage,  273.     See  also  Measles, 

exanthemic  stage. 
etiology,  227 
exanthema,  283 
exanthemic  stage,  273 
contagiousness,  245 
fever  in,  277 
eyes  in,  338 
fastigium,  277 
fever  in,  274 

changes  in,  significance,  279 

normal  course,  275 

reduction  of,  by  diphtheric   infec- 
tion, 308 

treatment,  362 
gangrene  of  skin  in,  301 
genitals  in,  external,  334 
German,  637.     See  also  Rotheln. 
heart  in,  326 

treatment,  370 
hemorrhages  in,  294 
hemorrhagic  diathesis  in,  338 
hydrotherapy  in,  362 
hyperleucocytosis  in,  335 
immunity,  232 

nervous  diseases  and,  235 

partial,  234 
importing,  358 
incubation  period,  270,  273 
infection,  period  following,  271 
infections  simulating,  236 
initial  stage,  273.     See  also  Measles, 

'prodromal  stage. 
inoculation  with,  241 
,   intermediate  form,  268 
intestinal  lesions  in,  327 


Measles,  intestinal  lesions  in,  treatment, 

372 
intubation  period,  240 
isolation  in,  221,  229,  358 
itching  in,  treatment,  374 
joint  lesions  in,  334 
kidneys  in,  331 
Koplik's  spots  in,  288,  348 
laryngeal  spasm  in,  treatment,  365 

stenosis  in,  304 
larynx  in,  303 

treatment,  364 
leucocytes  in,  336 
lighting  room  in,  361 
liver  in,  332 
lymph  nodes  in,  333 
Meunier's  sign  in,  342 
mild  form,  258,  267 
mortality,  255,  351,  434 

infant,  353 
mouth  in,  329 

treatment,  371 
mucous  membranes  in,  286 
nephritis  in,  331 
nervous  system  in,  330 
nose  in,  302 
nursing  in,  360 
of  fetus,  237 
organism,  238 

hfe,  250 
other  infectious  diseases,  relation,  340 
otitis  media  in,  339 
pathology,  258 
Peyer's  patches  in,  327 
pharynx  in,  302 
pleura  in,  325 
pleuritis  in,  325 
pneumonia  in,  312,  314 

croupous,  322 

and  bronchopneumonia,  differen- 
tiation, 322 
pre-eruptive     stage,     contagiousness, 

244 
prodromal  stage,  240,  273 

fever  in,  273 
prognosis,  350 

age  and,  353 

bronchitis  and,  356 

bronchopneumonia  and,  356 

laryngeal  affections  and,  357 

severity  of  epidemic  in,  350 

sex  and,  356 

tuberculosis  and,  357 
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Measles,  prognosis,  virulence  and,  356 
prophylaxis,    358 
pseudo-croup  in,  303 
rash,  258 

fading,  260 
recurrent,  214 
respiration  in,  264 
respiratory  passages  in,  302 
restlessness  in,  265 
retrogressive  form,  299 
roseola  and,  differentiation,  343 
rotheln  and,  differentiation,  343 
scarlatina    and,    differentiation,    343, 

492 
scarlatina  with,  205,  207 

aphthous  inflammation   complicat- 
ing, 212 
schools  and,  220-224 
scorbutus  in,  338 
seasons  and,  231 
second  attacks,  235 
septic  infections  and,  differentiation, 

345 
severe  form,  258 
sick-room  for,  360 
skin  in,  291 

bull£E  on,  300 

gangrene,  301 

treatment,  374,  375 
spleen  in,  332 
sporadic  cases,  253 
stages,    273 

duration,   270 
stomach  in,  329 
susceptibility  to,  232,  382 
symptomatology,  258 
symptoms,  270 

constitutional,  270 

local,  270 

temperature  of  room  in,  361 
third  attacks,  236 
transmission,  220,  227 

by  air,  251 

by  clothing,  etc.,  249 

channels,   252 

through  third  person,  247 

to  fetus,  237 
treatment,  358 

of  fever,  362 
tuberculosis  after,  321 
tuberculosis  in,  318 

development,  320 

diagnosis,  320 


Measles,  tuberculosis  in,  prognosis  and, 
357 

typhus  fever  and,  differentiation,  345 

typical  curve,  280 

urine  in,  331 

varicella  with,  210 

variola  and,  differentiation,  344 

ventilation  in,  360 

voice  in,  303 

whooping-cough  and,  255 

without  eruption,  295 
Mechanical  theory  of  nephritis  in  scar- 
latina, 547 
Meningitis  in  scarlatina,  576 
Meunier's  sign,  342 
Milk  as  disease  transmitter,  414 

diphtheria  from,  21 
Morbfllus  ignei,  380 
Morbus  Brightii,  acute,  scarlatina  and, 

465 
Mouth  gag,  174 
Myositis,  scarlatinal,  539 

Necrosis,  local,  of  liver,  in  measles,  332 
Neisser-Ernst  bodies,  29 
Nephritis  in  measles,  331 

scarlatina  and,  470.     See  also  Scarla- 
tina, nephritis  in. 
Nissl's  bodies  in  diphtheria,  55 
Nitrogen  output  of  kidneys  in  scarlatina, 

556 
Norway,  scarlatina  in,  388,  401 

O'Dwyer's  intubation  tube,  175 
Otitis  in  scarlatina,  516 

results,  593 
media  in  diphtheria,  94 

in  measles,  339 

symptoms,  95 

Pancarditis  after  scarlatina,  565 
Paralysis  in  diphtheria,   54,    104.     See 
also  Diphtheria,  paralysis  in. 

of  face,   peripheral,   after  scarlatina, 
593 

of  vocal  cords  after  scarlatina,  595 
Pemphigus  in  scarlatina,  498 
Pericarditis  after  scarlatina,  565 

in  scarlatina,   559 
Perichondritis   of  larynx  in   scarlatina, 

576 
Peritonsillar  abscesses,  diphtheria  and, 

differentiation,    116 


INDEX. 


667 


Pest,  scarlatina  and,  393 
Peyer's  patches  in  measles,  327 
Phlebitis  in  scarlatina,  531 
Phlegmasie  diphtheretique,  18 
Pleuritis  in  measles,  325 

in  scarlatina,  580 
Pneamaonia,  croupous,  in  scarlatina,  471, 
578 
deglutition,  in  scarlatina,  577 
for  bacillus  diphtheria?,  36,  60 
in  diphtheria,  60 
in  measles,  312,  314 
lobar,  in  diphtheria,  113 
Pregnancy,  scarlatina  in,  398 
Pseudocroup,   diphtheria  and,   differen- 
tiation, 118 
in  measles,  303 
Pseudodiphtheria,  39 
bacillus,  42 

acid-forming,  45 
agar  culture,  43 
albumin  culture,  44 
and  xerosis  bacillus,  identity,  45 
ascitic  fluid  culture,  44 
blood-serum  culture,  43 
bouillon  culture,  43 
classification,  46 
cultxire  growth,  43 
differentiation,  44.     See  also  Diph- 
theria bacillus  and  pseudobacillus. 
potato  cultiire,  44 
serum  culture,  43,  44 
urine-agar  cultiu-e,  44 
diphtheria  and,  differentiation,  117 
Pseudodiphtherise  acidumfaciens,  45 

alkalifaciens,  45 
Pseudodiphtheritic  laryngitis,  39 
Pseudo-tabes,  diphtheritic,  107 
Puerperium,  scarlatina  and,  393 

Quinsy,  diphtheria  and,  differentiation, 
116 

R,\SPBERRY  tongue,  443,  513 
Rheumatism,  scarlatinal,  471,  534 
Rhinitis,     catarrhal,     diphtheria     and, 
differentiation,  119 

fibrinous,  82 
Robelia,  380 
Roseola,    measles    and,    differentiation, 

343 
Rossaha,  380 
Rossania,  380 


Rotheln,  637.     See  also  Fourth  disease. 

and  diphtheria,  97 

and  scarlatina,  differentiation,  600 

clinical  picture,  647 

contagiousness,  646 

course,   647 

desquamation,  654 

diagnosis,  655 

digestive  tract  in,  655 

distribution,  647 

duration,  648 

etiology,  645 

exanthem,  650 
spreading,  653 

ideas  concerning,  637 

immunity  and,  645 

incubation  period,  646 

Koplik's  spots  in,  655 

leucoc}i;osis  in,  338 

lymph  glands  in,  654 

measles  and,  differentiation,  343 

pathology,  647 

prognosis,  657 

respiratory  tract  in,  654 

scarlatina  and,  429 

spleen  in,  655 

symptoms,  648 

temperature,  649 

therapj',  657 

tliroat  in,  654 
Rubella,  scarlatina,  and  fourth  disease, 
638 

scarlatinosa,  638 
Rubeola,  380,  637.     See  also  Rotheln. 
Rubiola,  380 

Scarlatina,  379 
afebrile,  462,  477 
age  and,  387 
air-passages  in,  576 
altitude  and,  433 
among  adults,  400 
and  measles,  differentiation,  600 
and  morbus  Brightii,  465 
and  rotheln,  differentiation,  600 
angina  Ludovici  in,  522 

treatment,  625 
anomalies,  482 
arteries  in,  560 
bacteriology,  440 
baths  in,  615 

contraindications,  622 

duration,  617 
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Scarlatina,  baths  in,  value,  621 
blood  in,  423,  586 

bacteriology,  588 
blood-serum  of  convalescents  for,  623 
bone  lesions  in,  534 
brain  lesions  after,  593 
brain  in,  role  of,  in  mortality,  452 

treatment,  619 
brain  symptoms  independent  of  ure- 
mia, 575 
bradycardia  in,  561 
bronchi  in,  576 
bronchitis  and,  role  of,  in  mortality, 

453 
cardiac  dilatation  in,  560,  563 

insufficiency  in,  561 
cardionervous  system  in,  560 
carotid  artery  in,  531 
childbed  and,  393 
chorea  after,  593 
climate  and,  431 
complications,  effects,  468 
convalescence,  fever  in,  478 
corpuscles  in,  586 
course,  473 
cow's  milk  and,  413 
Crede's  ointment  in,  623 
croupous  pneumonia  in,  578 
deaf-mutism  after,  593 
defervescence,  fever  in,  478 
deglutition  pneumonia  in,  577 
desquamation,  490 

absent,  491 

histology  of  skin  in,  492 
diagnosis,  597 
diarrhea  in,  583 
digestive  organs  in,  581 
diphtheria    and,    differentiation     by 
membranes,  505 

identity,  501 
diphtheria  with,  471 

clinical  symptoms,  509 

course,  511 

paralyses  following,  510 
diphtheritis  in,  500 
diplococcus,  440 
disinfection  in,  610 
distribution,  380 
dropsy  in,  539,  549 

anasarca  and,  552 

cachectic,  552 

treatment,  633 
dura  mater  involvement,  519 


Scarlatina,  dj^sentery  in,  583 
ear  in,  514 

middle,  516 
edema  in,  444 
endocarditis  after,  565 
endocarditis  in,  560 

valvular  lesions  from,  593 
enteritis  in,  583 
epidemic,  character  of,  prognosis  and, 

603 
erysipelas  and,  differentiation,  602 
erysipelas  in,  496 
erythema  congestivum  and,  390 

toxicum  and,  390 
erythemata  and,  differentiation,  601 
essential  signs,  597 
etiology,  379 

eucalyptus  inunction  for,  624 
exanthem,  486 

extension,  487 

itching  with,  489 

reappearance,  466 

secondary,  591 
eyes  in,  519,  531,  590 
faucium,  417 
fever,  474 

anomalies,  482 

defervescent,  482 

in  convalescence,  478 

in  defervescence,  478 

internal  remedies,  620 

inverse  type,  478 

irregular,  482 

recurrent,  482 

secondary,  481 

stationary,  482 

treatment,  614 
fourth  disease  and,  637 
from  wounds,  391 
furuncles  after,  497,  593 
gangrene  after,  494 
gangrene  in,  457 
glottis  in,  edema,  576 
hsemorrhagica,  494 
heart  in,  559 

etiology,  471 

hypertrophy,  563 

in  nephritis,  559,  561 

in  treatment,  618 

muscle  in,  559 

treatment,  634 
hemoglobin  in,  588 
hemorrhagic,  459,  589 
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Scarlatina,  hemorrhagic  diathesis  in,  589 
hepatitis  in,  acute  interstitial,  585 
herpes  in,  498 
history,  379 
ichthyol  in,  627 
immunity,  381,387,428 
by  fourth  disease,  638 
in  England,  401 
in  Faroe  Islands,  383 
in  Norway,  388,  401 
in  pregnancy,  398 
in  Thorshavn,  381 
incubation  period,  385, 403 

conditions  influencing,  406 
in  pregnancy,  398 
inoculation,  419,  623 
internal  diseases  and  immunity,  400 
intestinal  lesions  in,  583 
intoxication     symptoms,     treatment, 

614 
intra-uterine,  420 
isolation  in,  221,608 
joint  lesions,  534 
jugular  vein  in,  531 
kidneys  in,  539 
hemorrhagic,  541 
nitrogen  output,  556 
laevigata,  493 
Isevis,  493 
larynx  in,  membrane  formation,  507 

perichondritis  in,  576 
latens,  417 
leucocytes  in,  586 
lips  in,  512 
liver  in,  584 

local  affections  in,  treatment,  624 
Loffler  bacillus  in,  507 
lungs  in,  577 

gangrenous,  580 
lymph  glands  in,  520,  599 
enlargement,  522 
involvement  of,  temperature,  527 
treatment,  627 
measles  and,  differentiation,  343,  492 
measles  with,  205,  207 

aphthous    inflammation  complicat- 
ing, 212 
meningitis  in,  576 
metastasis,  421 
mice  as  disseminaters,  437 
middle  ear  in,  516 
mild  form,  461 
miliaris,  487,  493 


Scarlatina,  mortality,  434 

conditions  influencing,  604 
mouth  in,  care,  614 
multiple  abscesses  after,  497 

neuritis  after,  539 
myocardium  in,  559 
nails  in,  492 
nasal  cavities  in,  514 
necrotic  inflammation  in,  500 
nephritis  in,  444,  541 

acute  form  becoming  clironic,  575 

lymphomatous,  542 
anatomic  picture,  543 
baths  for,  629 
catarrhal,  555 
causes,  544 

clinical  symptoms,  553 
cold  water  and,  621 
diet  in,  628 
diuretics  for,  631 
duration,  558 
etiology,  470 
frequency,  544 
heart  changes,  559,  561 
hemoglobin  and,  588 
initial  catarrhal,  540 
interstitial  septic,  541 
Klebs',  542 

mechanical  theory,  547 
predisposing  conditions,  548 
prognosis,  606 
taking  cold  and,  547 
time  of  appearance,  546 
treatment,  628 
without  symptoms,  550 
new  type,  465 
nose  in, 514 

treatment,  624 
nourishment,  614 
obstruction  of  nasopharyngeal  cavity 

in,  510 
odor,  598 
onset,  time,  473 
oral  caAdty  in,  498,  512 
other  diseases  and,  effects,  595 
other  infectious  diseases,  relation,  439 
otitis  media  in,  516 
results,  593 
treatment,  628 
pancarditis  after,  565 
papulata,  490 
paralysis  of  face  after,  593 
of  vocal  cords  after,  595 
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Scarlatina,  pathology,  442 
pemphigus  in,  498 
pericarditis  after,  565 
pericarditis  in,  559 
periodicity,  437 
peritoneum  in,  586 
personal  peculiarities  and,  401 
pest  and,  393 

pharyngeal  lesions,  etiology,  471 
pharynx  in,  498,  516 

inflammation,  499 

rupture,  533 

tissue  destruction,  506 

treatment,  624 
phenacetin  in,  622 
phlebitis  in,  531 
pleura  in,  580 

pleural  exudates  in,  treatment,  634 
pleuritis  in,  580 
pneumonia  in,  471 

treatment,  634 
poison,  accumulation  in  body,  417 

effects,  468 

entrance  into  body,  423 

life,  407 

location  in  body,  416 

resistance  to,  424 
papulosa,  493 
prognosis,  603 

age  and,  604 

causes  of  unfavorable  outcome,  605 
prophylaxis,  608 

by  medicaments,  613 
pseudomembranous  inflammations  in, 

498 
pseudorecidiv,  466 
pseudorelapsing,  467 
puerperal,  585 
puerperium  and,  393 
purulent  coryza  in,  515 
race  and,  402 

raspberry  tongue  in,  443,  513 
recidiv,  466 
recurrent,  214 
red  cells  in,  586 
relapses,  428,  466,  590 

frequency,  485 
retrocedent,  493 
retropharyngeal  abscess  in,  533 
return  cases,  etiolog}'^,  591 
rhinitis  in,  purulent,  treatment,  624 
rotheln  and,  429 
rubella,  and  fourth  disease,  638 


Scarlatina,  schools  and,  220-224,  609 
scrofulosis  with,  472 
season  and,  431 
second  attacks,  429 
secondary  fever  in,  481 
sepsis  after,  528 
sepsis  in,  537 

septic  exantheznata  and,   differentia- 
tion, 600 
septicemia  in,  530 
sequels,  590 

effects,  468 

genuine,  593 
serotherapy,  623 
severe,  444 

severity  of,  changeability,  438 
sex  and,  401 
sick-room  in,  611 
simple,  442 

desquamation,  443 

exanthem,  443 

exanthemic  period,  442 

tongue  in,  443 

tonsils  in,  443 

urine  in,  443 
sine  angina,  464 

with  exanthem,  466 
sine  exanthemata,  464 
sine  febre,  462 
skin  affections  and,  390 
skin  in,  489,  494 

decubitus,  494 

gangrenous,  494 
spleen  in,  520 
spread,  383,  433,  609 

course,  435 
stadium  desquamationis,  474 

eruptionis,  474 

exanthematicum,  474 

florescentise,  474 

invasionis,  474 
stomach  in,  581 

clinical  symptoms,  582 
strawberry  tongue  in,  443,  513 
streptococcic  infection  and,  469 
streptococcus  and,  399,  440,  505 
subnormal  temperature  in,  485 
surgical,  390 

existence,  392 
susceptibility,  381,  424 

family,  425 

relationship  and,  425 
symptoms,  442,  473,  595 
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Scarlatina,  symptoms,  in  onset,  473 

pathologic,  473 
synovitis  in,  serous,  536 
temperature,  530 

curve,  474 

of  air  and,  432 

subnormal,  485 
third  attacks,  430 
thrush  in,  514 
time  of  infection,  416 
tongue  in,  443,  513 
transmission,  220,  385 

by  clothes,  etc.,  410 

by  cow's  milk,  413 

by  patient,  416 

by  skin,  417 

by  third  person,  411 

in  early  stage,  418 

in  gatherings,  439 

schools  in,  439 

through  bronchi,  420 

through  pharynx,  420 

to  fetus,  421 

to  nurse,  397 
trauma  and,  391 
treatment,  608 
tuberculosis  after,  592 
tuberculosis  in,  456 
typhoid  fever  and,  483 

clinical  picture,  584 
uremia  in,  567 

amaurosis  in,  570 

blood-letting  for,  633 

frequency,  573 

symptoms,  568 

brain,  independent  of,  575 

tachycardia  and,  571 

tachypnea  in,  571 

treatment,  631 

unconsciousness,  569 
uremic  diarrhea  in,  572 

dyspnea  in,  571 
urinary  toxicity  in,  558 
urine  secretion  in,  555 
uriniferous  tubules  in,  catarrh,  555 
urticaria  in,  497 
varicella  with,  208 
variegata,  493 
variola  with,  204 
virus  for,  623 

latency  of,  in  secondarily  enlarged 
lymph  nodes,  591 
water  treatment,  615 


Scarlatina,    water   treatment,   contrain- 
dications, 622 
value,  621 
white  swelling,  536 
wind  and,  433 
wine  in,  614 

with  course  similar  to  typhoid,  483 
without  nephritis,  dropsy  after,  549 

Scarlatinal  myositis,  539 
rheumatism,  471,  534 
typhoid,  584 

Scarlatinoid,  464 

Scarlet  fever.     See  Scarlatina. 

Schluckpneumonie,  105 

Scorbutus  in  measles,  338 

Scrofulosis  with  scarlatina,  472 

Scrofulous  habit,  diphtheria  and,  26 

Sepsis  after  scarlatina,  528 
from  diphtheria  bacillus,  37 
in  scarlatina,  537 

Septic  infections,  measles  and,  differen- 
tiation, 345 

Septicemia,  71 
in  scarlatina,  530 

Smallpox.     See  Variola. 

Stenosis,   laryngeal,    in   measles,    treat- 
ment, 365 
measles  and,  304 

Stomatitis,  diphtheria   and,  differentia- 
tion, 119 

Strawberry  tongue,  443,  513 

Streptococcus  and  scarlatina,  469,  505 
in  blood  in  scarlatina,  588 

Strepto-diphtheria,  71 
fever  in,  74 

Strepto-diphtheritic  angina,  80 

Substance  sensibilisatrice,  139 

Synovitis  scarlatinosa,  535 

Syriac  ulcer,  17 

Tachycardia  in  diphtheria,  76 

in  scarlatinal  uremia,  571 
Tachypnea  in  scarlatinal  uremia,  571 
Thorshavn,  scarlatina  in,  381 
Thrush  in  scarlatina,  514 
Tonsillitis,    follicular,    diphtheria    and, 

differentiation,  117 
Toxin,  diphtheria,  40.     See  also  Di-ph- 

theria  toxin. 
Tracheotome  inferieure,  166 
Tracheotomy,  165 

accidents  in,  168 

after-effects,  168 
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Tracheotomy,  after-treatment,  169 
and  intubation,  choice,  184 
compHcations,  169 
difficulties  met  with,  167 
history,  165 
low,  166 

method  of  performing,  166 
superior,  166 
Tuberculosis  after  scarlatina,  592 
and  diphtheria,  98 

in   measles,   318.     See   also   Measles, 
tuberculosis  in. 
Typhoid  fever  and  diphtheria,  97 
scarlatina  and,  483 
transmission  by  milk,  415 
typhus  and,  specific  nature,  202 
Typhus  fever,  measles  and,  differentia- 
tion, 345 
typhoid  and,  specific  nature,  202 


Uremia-  in   scarlatina. 
Scarlatina,  uremia  in. 


567.     See    also 


Urine  secretion  in  scarlatina,  555 
Urticaria  in  scarlatina,  497 

Vaccinia  and  variola,  common  origin, 

203 
Varicella  and  diphtheria,  97 

measles  with,  210 

scarlatina  with,  208 
Variola   and   vaccinia,  common  origin, 
203 

history,  196 

^measles  and,  differentiation,  344 

transmission,  220 

with  scarlatina,  204 

White  swelling  in  scarlatina,  536 
Whooping-cough  and  diphtheria,  97 
measles  and,  255 

Xerosis    bacillus    and    pseudobacillus, 
identity,  45 
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engravings    and    colored   plates.     Cloth,    34.50   net;    Sheep    or    Half 

Morocco,  55. 50  net. 

INCLUDING  EMBRYOLOGY   AND   ANATOMY   OF  THE  GENITALIA 

The  first  t^vo  editions  of  this  work  met  with  a  most  appreciative  reception  by 
the  medical  profession  both  in  this  countr}-  and  abroad.  In  this  edition  the  entire 
work  has  been  carefully  and  thoroughly  revised,  and  considerable  new  matter 
added,  bringing  the  work  precisely  down  to  date.  ^lany  new  illustrations  have  been 
introduced,  thus  greatly  increasing  the  value  of  the  book  both  as  a  text-book  and 
book  of  reference.  In  fact,  the  illustrations  form  a  complete  atlas  of  the  embr}'- 
ology  and  anatomy  of  the  female  genitalia,  besides  portraying  most  accurately 
numerous  pathologic  conditions  and  the  various  steps  in  the  g^-necologic  opera- 
tions detailed.  The  work  is,  throughout,  practical,  theoretical  discussions  being 
carefullv  avoided. 


PERSONAL  AND   PRESS  OPINIONS 


Thas.  A.  Reamy,  M.  D. 

Professor  of  Clinical  Gynecology ,  Medical  College  of  Ohio. 

"  One  of  the  best  text-books  for  students  and  practitioners  which  has  been  published  in  the 
English  language  ;  it  is  condensed,  clear,  and  comprehensive.  The  profound  learning  and 
great  clinical  experience  of  the  distinguished  author  find  expression  in  this  book  in  a  most 
attractive  and  instructive  form." 

Bache  Emmet,  M.  D. 

Professor  of  Gynecology  in  the  Neiv  York  Post-  Graduate  Medical  School. 
"  I  think  that  the  profession  at  large  owes  you  gratitude  for  ha%ing  given  to  the  medical 
world  so  valuable  a  treatise.     I  shall  certainly  put  it  forward  to  my  classes  as  one  of  the  best 
guides  \\ith  which  I  am  familiar,  not  only  with  which  to  study,  but  for  constant  consultations." 

American  Journal  of  the  MediczJ  Sciences 

"  It  reflects  the  large  experience  of  the  author,  both  as  a  clinician  and  a  teacher,  and  com- 
prehends much  not  ordinarily  found  in  text-books  on  gynecology.  The  book  is  one  of  the 
most  complete  treatises  on  g}-necolog}.-  that  we  have,  dealing  broadly  with  all  phases  of  the 
subject." 


SAUXDERS'    BOOKS   ON 


Hirst's 
Text-Book  of  Obstetrics 

Third  Edition,  Thoroughly  Revised  and  Enlarged 


A  Text=Book  of  Obstetrics.  By  Barton  Cooke  Hirst,  ]\I.  D., 
Professor  of  Obstetrics  in  the  University  of  Pennsylvania.  Handsome 
octavo,  Sj^  pages,  with  704  illustrations,  36  of  them  in  colors.  Cloth, 
;^5.oo  net;  Sheep  or  Half  Morocco,  36.00  net. 

MANY   BEAUTIFUL   ILLUSTRATIONS.   36   IN   COLORS 

Immediately  on  its  publication  this  work  took  its  place  as  the  leading  text-book 
on  the  subject.  Both  in  this  country  and  in  England  it  is  recognized  as  the  most 
satisfactorily  written  and  clearly  illustrated  work  on  obstetrics  in  the  language. 
The  illustrations  form  one  of  the  features  of  the  book.  These  are  numerous  and 
are  works  of  art,  most  of  them  being  original.  In  this  edition  the  book  has  been 
thoroughly  revised.  New  matter  has  been  added  to  almost  every  chapter,  notably 
those  treating  of  Diagnosis  of  Pregnancy,  the  Pathology  of  Pregnancy,  the 
Pathology  of  Labor,  and  Obstetric  Operations.  More  than  fifty  new  illustra- 
tions,  including  three  colored  plates,    have  been  introduced. 


OPINIONS  OF  THE  MEDICAL  PRESS 


British  MediceJ  JoumeJ 

"  The  popularity  of  American  text-books  in  this  country  is  one  of  the  features  of  recent 
years.  The  popularity  is  probably  chiefly  due  to  the  great  superiority  of  their  illustrations 
over  those  of  the  English  text-books.  The  illustrations  in  Dr.  Hirst's  volume  are  far  more 
numerous  and  far  better  executed,  and  therefore  more  instructive,  than  those  commonly 
found  in  the  works  of  writers  on  obstetrics  in  our  own  country." 

Bulletin  of  Johns  Hopkins  Hospital 

"The  work  is  an  admirable  one  in  every  sense  of  the  word,  concisely  but  comprehensively 
written." 

The  MedicaJ  Record.  New  York 

"The  illustrations  are  numerous  and  are  works  of  art,  many  of  them  appearing  for  the  first 
time.  The  author's  style,  though  condensed,  is  singularly  clear,  so  that  it  is  never  necessary 
to  re-read  a  sentence  in  order  to  grasp  the  meaning.  As  a  true  model  of  what  a  modern  text- 
book on  obstetrics  should  be,  we  feel  justified  in  afi&rming  that  Dr.  Hirst's  book  is  without  a 
rival." 


GYNECOLOGY  AND    OBSTETRICS. 


The  American 
Text-Book  of  Obstetricy* 

Second  Edition,  Thoroughly  Revised  and  Enlarged 


The  American  Text=Book  of  Obstetrics.  In  two  volumes.  Edited 
by  Richard  C.  Norris,  M.  D.  ;  Art  Editor,  Robert  L.  Dickinson,  M.D. 
Two  handsome  imperial  octavo  volumes  of  about  600  pages  each ; 
nearly  900  illustrations,  including  49  colored  and  half-tone  plates.  Per 
volume  :  Cloth,  %'^.'^o  net ;  Sheep  or  Half  Morocco,  ^4.00  net. 

JUST   ISSUED  — IN  TWO  VOLUMES 

Since  the  appearance  of  the  first  edition  of  this  work  many  important  advances 
have  been  made  in  the  science  and  art  of  obstetrics.  The  results  of  bacteriologic 
and  of  chemicobiologic  research  as  applied  to  the  pathology  of  midwifery  ;  the  wider 
range  of  the  surgerj'  of  pregnancy,  labor,  and  of  the  puerperal  period:,  embrace 
new  problems  in  obstetrics.  In  this  new  edition,  therefore,  a  thorough  and  critical 
revision  was  required,  some  of  the  chapters  being  entirely  rewritten,  and  others 
brought  up  to  date  by  careful  scrutiny.  A  number  of  new  illustrations  have  been 
added,  and  some  that  appeared  in  the  first  edition  have  been  replaced  by  others 
of  greater  excellence.  By  reason  of  these  extensive  additions  the  new  edition 
has  been  presented  in  two  volumes,  in  order  to  facilitate  ease  in  handling.  The 
price,  however,  remains  unchanged. 


PERSONAL  AND   PRESS  OPINIONS 


Alex.  J.  C.  Skene,  M.  D,. 

Late  Professor  of  Gynecology,  Long  Island  College  Hospital,  Brooklyn. 
"  Permit  me  to  say  that  '  The  American  Text-Book  of  Obstetrics  '  is  the  most  magnificent 
medical  work  that  I  have  ever  seen.     I  congratulate  you  and  thank  you  for  this  superb  work, 
which  alone  is  sufficient  to  place  you  first  in  the  ranks  of  medical  publishers." 

Matthew  D.  Mann,  M.  D., 

Professor  of  Obstetrics  and  Gynecology  in  the  University  of  Buffalo. 

"I  like  it  exceedingly  .and  have  recommended  the  first  volume  as  a  text-book  for  our 
sophomore  class.     It  is  certainly  a  most  excellent  work.     I  know  of  none  better." 

Americeoi  Journal  of  the  Medical  Sciences 

"  As  an  authority,  as  a  book  of  reference,  as  a  '  working  book '  for  the  student  or  practi- 
tioner, we  commend  it  because  we  believe  there  is  no  better." 


SAUNDERS'    BOOKS   ON 


Dorland's 
Modern  Obstetrics 


Modern  Obstetrics :  General  and  Operative.     By  W.  A.  Newman 

Borland,  A.  M.,  M.  D.,  Assistant  Demonstrator  of  Obstetrics,  Univer- 
sity of  Pennsylvania ;  Associate  in  Gynecology  in  the  Philadelphia 
Polyclinic.  Handsome  octavo  volume  of  797  pages,  with  201  illustra- 
tions.    Cloth,  ^4.00  net. 

Second  Edition,  Revised  and  Greatly  Enlarged 

In  this  edition  the  book  has  been  entirely  rewritten  and  very  greatly  enlarged. 
Among  the  new  subjects  introduced  are  the  surgical  treatment  of  puerperal  sepsis, 
infant  mortality,  placental  transmission  of  diseases,  serum-therapy  of  puerperal 
sepsis,  etc.  By  new  illustrations  the  text  has  been  elucidated,  and  the  subject  pre- 
sented in  a  most  instructive  and  acceptable  form. 

Journal  of  the  American  Medical  Association 

"  This  work  deserves  commendation,  and  that  it  has  received  what  it  deserves  at  the  hands 
of  the  profession  is  attested  by  the  fact  that  a  second  edition  is  called  for  within  such  a  short 
time.     Especially  deserving  of  praise  is  the  chapter  on  puerperal  sepsis." 

Davis'  Obstetric  and 
Gynecolog(ic  Nursing 

Obstetric  and  Gynecologic  Nursing.  By  Edward  P.  Davis,  A.  M., 
M.  D.,  Professor  of  Obstetrics  in  the  Jefferson  Medical  College  and 
Philadelphia  Polyclinic ;  Obstetrician  and  Gynecologist,  Philadelphia 
Hospital.      i2mo  of  400  pages,  illustrated.     Buckram,  ^1.75   net. 

This  volume  is  designed  for  the  obstetric  and  gynecologic  nurse.  Obstetric 
nursing  demands  some  knowledge  of  natural  pregnancy  and  of  the  signs  of 
accidents  and  diseases  which  may  occur  during  pregnancy.  It  also  requires 
knowledge  and  experience  in  the  care  of  the  patient  and  child.  Gynecologic 
nursing  is  really  a  branch  of  surgical  nursing,  and  as  such  requires  special 
instruction  and  training.  This  volume  presents  this  information  in  the  most  con- 
venient form. 

The  Lancet,  London 

"  Not  only  nurses,  but  even  newly  qualified  medical  men,  would  learn  a  great  deal  by  a 
perusal  of  this  book.  It  is  written  in  a  clear  and  pleasant  style,  and  is  a  work  we  can  recom- 
mend.'" 


GYNECOLOGY  AXD    OBSTETRICS. 


Schaffer  and  Edg(ar's 

L^abor  and  Operative  Obstetrics 

Atlas  and  Epitome  of  Labor  and  Operative  Obstetrics.     By  Dr. 

O.  Schaffer,  of  Heidelberg.  From  the  Fifth  Revised  and  Enlarged 
German  Edition.  Edited,  with  additions,  by  J.  Clifton  Edgar,  ^I.  D., 
Professor  of  Obstetrics  and  Clinical  ]\Iid\vifer\^  Cornell  University  ^ledi- 
cal  School,  Xew  York.  With  14  lithographic  plates  in  colors,  139  other 
illustrations,  and  iii  pages  of  text.  Cloth,  32.00  net.  In  Saunders' 
Hand-Atlas  Series. 

This  book  presents  the  act  of  parturition  and  the  various  obstetric  operations 
in  a  series  of  easily  understood  illustrations,  accompanied  by  a  text  treating  the 
subject  from  a  practical  standpoint.  The  author  has  added  many  accurate  repre- 
sentations of  manipulations  and  conditions  never  before  clearly  illustrated. 

Americem  Medicine 

"  The  method  of  presenting  obstetric  operations  is  admirable.  The  drawings,  representing 
original  work,  have  the  commendable  merit  of  illustrating  instead  of  confusing.  It  would  be 
difficult  to  find  one  hundred  pages  in  better  form  or  containing  more  practical  points  for 
students  or  practitioners." 

Schaffer  and  Edgar's 

Obstetric  Diag'nosis  and  Treatment 

Atlas  and  Epitome  of  Obstetric  Diagnosis  and  Treatment.     By 

Dr.  O.  Schaffer,  of  Heidelberg.  Froin  the  Second  Revised  German 
Edition.  Edited,  with  additions,  by  J.  Clifton  Edgar,  M.  D.,  Professor 
of  Obstetrics  and  Clinical  Midwifery,  Cornell  University  Medical  School, 
N.  Y.  With  122  colored  figures  on  56  plates,  38  text-cuts,  and  315 
pages  of  text.     Cloth,  S3. 00  net.    Iji  Saunders''  Hand-Atlas  Series. 

This  book  treats  particularly  of  obstetric  operations,  and,  besides  the  wealth 
of  beautiful  lithographic  illustrations,  contains  an  extensive  text  of  great  value. 
This  text  deals  with  the  practical,  chnical  side  of  the  subject.  The  symptoma- 
tology and  diagnosis  are  discussed  with  all  necessar>-  fullness,  and  the  indications 
for  treatment  are  definite  and  complete. 

New  York  Mediceil  Journal 

"The  illustrations  are  admirably  executed,  as  they  are  in  all  of  these  atlases,  and  the  text 
can  safely  be  commended,  not  only  as  elucidatory  of  the  plates,  but  as  expounding  the  scien- 
tific midwifery  of  to-day." 


lo  SAUNDERS'   BOOKS   ON 

Galbraith*s 
Four  Epochs  of  Woman's  Life 

The  Four  Epochs  of  Woman's  Life :  A  Study  in  Hygiene.  By 
Anna  M.  Galbraith,  M.  D.,  author  of  "  Hygiene  and  Physical  Cul- 
ture for  Women"  ;  Fellow  of  the  New  York  Academy  of  Medicine,  etc. 
\\\t\\  an  Introductory  Note  b}^  John  H.  Musser,  M.  D.,  Professor  of 
Clinical  Medicine,  University  of  Pennsylvania.  i2mo  volume  of  200 
pages.     Cloth,  ^1.25  net. 

MAIDENHOOD,  MARRIAGE,  MATERNITY,  MENOPAUSE 

In  this  instructive  work  are  stated,  in  a  modest,  pleasing,  and  conclusive  manner, 
those  truths  of  which  every  woman  should  have  a  thorough  knowledge.  Written, 
as  it  is,  for  the  laity,  the  subject  is  discussed  in  language  readily  grasped  even  by 
those  most  unfamihar  with  medical  subjects. 

Birmingheon  Medical  Review,  Engleoid 

"  We  do  not  as  a  rule  care  for  medical  books  written  for  the  instruction  of  the  public.  But 
we  must  admit  that  the  advice  in  Dr.  Galbraith's  work  is  in  the  main  wise  and  wholesome." 

American  Year-Book 

Saunders'   American  Year=Book  of  Medicine  and   5urgery.     A 

Yearly  Digest  of  Scientific  Progress  and  Authoritative  Opinion  in  all 
Branches  of  Medicine  and  Surgery,  drawn  from  journals,  monographs, 
and  text-books  of  the  leading  American  and  foreign  authors  and  inves- 
tigators. Arranged,  with  critical  editorial  comments,  by  eminent  Ameri- 
can specialists,  under  the  editorial  charge  of  George  M.  Gould,  A.M., 
M.  D.  In  two  volumes  :  Vol.  I. —  General  Medicine,  octavo,  715  pages, 
illustrated ;  Vol.  II. — General  Snrgery,  octavo,  684  pages,  illustrated. 
Per  vol. :  Cloth,  $3.00  net ;  Half  Morocco,  $3.75  net.  Sold  by  Sub- 
scription. 

EQUIVALENT  TO   A   POST-GRADUATE   COURSE 

The  contents  of  these  volumes  is  much  more  than  a  compilation  of  data.  The 
extracts  are  carefully  edited  and  commented  upon  by  eminent  speciahsts,  the 
reader  thus  obtaining  also  the  invaluable  annotations  and  criticisms  of  the  editors, 
all  leaders  in  their  several  specialties.      The  Year- Book  is  amply  illustrated. 

The  Lancet,  London 

"  It  is  much  more  than  a  mere  compilation  of  abstracts,  for,  as  each  section  is  entrusted  to 
experienced  and  able  contributors,  the  reader  has  the  advantage  of  certain  critical  commen- 
taries and  expositions  .  ,  .  proceeding  from  writers  fully  qualified  to  perform  these  tasks." 


GYNECOLOGY  AND    OBSTETRICS. 


Schaffer  and  Norris* 
Gynecology 

Atlas  and  Epitome  of  Gynecology.  By  Dr.  O.  Schaffer,  of 
Heidelberg.  Ftoiu  the  Second  Revised  and  Enlarged  German  Edition. 
Edited,  with  additions,  by  Richard  C.  Norris,  A.  M.,  M.  D.,  Gynecolo- 
gist to  Methodist  Episcopal  and  Philadelphia  Hospitals.  With  207 
colored  figures  on  90  plates,,  65  text-cuts,  and  308  pages  of  text. 
Cloth,  ;^3.5o  net.     In  Saunders'  Hand-Atlas  Series. 

The  value  of  this  atlas  to  the  medical  student  and  to  the  general  practitioner 
will  be  found  not  only  in  the  concise  explanatory  text,  but  especially  in  the  illus- 
trations. The  large  number  of  colored  plates,  reproducing  the  appearance  of 
fresh  specimens,  give  an  accurate  mental  picture  and  a  knowledge  of  the  changes 
induced  by  disease  of  the  pelvic  organs  that  cannot  be  obtained  from  mere 
description. 

American  Journal  of  the  Medical  Sciences 

"  Of  the  illustrations  it  is  difficult  to  speak  in  too  high  terms  of  approval.  They  are  so 
clear  and  true  to  nature  that  the  accompanying  explanations  are  almost  superfluous.  We 
commend  it  most  earnestly." 

Hirst's  Diseases  of  Women 


A  Text=Book  of  Diseases  of  Women.  By  Barton  Cooke  Hirst, 
M.  D.,  Professor  of  Obstetrics  in  the  University  of  Pennsylvania. 
Handsome  octavo  volume  of  about  800  pages,  magnificently  illus- 
trated.    In  Preparation. 

This  new  work  of  Dr.  Hirst's  will  be  on  the  same  Unes  as  his  Text-Book  of 
Obstetrics.  The  wealth  of  illustrations  will  be  entirely  original  from  photographs 
and  water-colors  made  especially  for  this  work. 

Webster's  Obstetrics 

A  Text=Book  of  Obstetrics.  By  J.  Clarence  Webster,  M.  D., 
F.  R.  C.  P.  E.,  Professor  of  Obstetrics  and  Gynecology,  Rush  Medical 
College,  in  affiliation  with  the  University  of  Chicago,  etc.  Handsome 
octavo  volume  of  900  pages,  finely  illustrated.     In  Preparation. 

This  is  an  entirely  new  work  by  an  eminent  teacher  of  wide  experience. 
The  book  will  be  thoroughly  practical  and  the  text  magnificently  illustrated. 


SAUNDERS'    BOOKS    ON 


American  Pocket  Dictionary  Third  Revised  Edition 

The  American  Pocket  Medical  Dictionary.  Edited  by  W. 
A.  Newman  Borland,  A.  M.,  M.  D.,  Assistant  Obstetrician  to  the 
Hospital  of  the  University  of  Pennsylvania ;  Fellow  of  the  American 
Academy  of  Medicine.  Over  500  pages.  Full  leather,  limp,  with 
gold  edges.     $1.00  net ;  with  patent  thumb  index,  Si.25  net. 

James  W.  Holland,  M.  D., 

Professor-  of  Medical  Chemistry  and  Toxicology,  and  Dean,  fefferson  Medical  College, 

Philadelphia. 
"  I  am  struck  at  once  ^\^th  admiration  at  the   compact  size  and  attractive   exterior.     I 
can  recommend  it  to  our  students  %\-ithout  resen-e." 

Long's  Syllabus  of  Gynecology 

A  Syllabus  of  Gynecology,  arranged  in  conformity  with 
"American  Text-Book  of  Gynecolog}'."  By  J.  W.  Long,  M.  D., 
Emeritus  Professor  of  Diseases  of  W^omen  and  Children,  Medical 
College  of  Virginia,  etc.     Cloth,  interlea\-ed,  $1.00  net. 

Brooklyn  Medical  Journal 

"  The  book  is  certainly  an  admirable  resume  of  what  ever)'  gynecological  student  and 
practitioner  should  know,  and  will  prove  of  value." 

Cragin*S    Gynecology.  Fifth  Revised  Edition 

Essentials  of  Gynecology.  By  Edwin  B.  Cragin,  M.  D., 
Professor  of  Obstetrics,  College  of  Physicians  and  Surgeons,  New 
York.  Crown  octavo,  20b  pages,  62  illustrations.  Cloth,  ^i.oo 
net.     In  Saunders'   Qiiestion-Compe7id  Series. 

The  MedicaJ  Record,  New  York 

"A  handy  volume  and  a  distinct  improvement  on  students'  compends  in  general. 
No  author  who  was  not  himself  a  practical  g}-ne.cologist  could  have  consulted  the 
student's  needs  so  thoroughly  as  Dr.  Cragin  has  done." 

Boisliniere*s   Obstetric   Accidents,   Emergencies,   and 
Operations 

Obstetric  Accidents,  Emergencies,  and  Operations.  By 
the  late  L.  Ch.  Boisliniere,  M.  D.,  Emeritus  Professor  of  Ob- 
stetrics, St.  Louis  Medical  College  ;  Consulting  Physician,  St.  Louis 
Female  Hospital.      381  pages,  illustrated.     Cloth,  $2.00  net. 

British  MediceJ  JoumeJ 

"  It  is  clearly  and  concisely  written,  and  is  evidently  the  work  of  a  teacher  and  practi- 
tioner of  large  experience.    Its  merit  lies  in  the  judgment  which  comes  from  experience." 

AshtOn*S    Obstetrics.  Fifth  Edition.  Revised  i  nd  Enlarged 

Essentials  of  Obstetrics.  ByW.  Easterly  Ashton,  M.D., 
Professor  of  Gynecology  in  the  Medico-Chirurgical  Collej^-?,  Phila- 
delphia. Crown  octavo,  252  pages,  75  illustrations.  Cloth,  ;^i.oo 
net.     In  Saunders'  Qnestion-Conipend  Series. 

Southern  Practitioner 

"  An  excellent  little  volume  containing  correct  and  practical  knowledge.  An  admir- 
able compend,  and  the  best  condensation  we  have  seen." 
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